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ABSTRACT 


Four  basic  sets  of  projected  wheat  production,  availability,  trade,  and  export 
earnings  of  major  world  regions  are  presented  in  the  study,  centered  around  1980. 
Historical  analysis  and  data  support  the  projections,  which  take  into  account  the 
"Green  Revolution."  The  projections  imply  the  following:  Concerted  effort  of  the 

less  developed  countries  to  produce  exportable  supplies  of  wheat  would  encounter  de- 
clining world  market  prices.  There  may  be  countries  within  regions  such  as  North 
Africa  and  West  Asia  where  efforts  might  be  stepped  up  to  enhance  the  domestic  produc- 
tion of  wheat.  The  demand  for  wheat  in  many  nonproducing  countries  is  expected  to  ex- 
pand rapidly,  and  imports  will  be  necessary  if  this  demand  is  to  be  met.  There  is  an 
implied  need  for  continued  concessional  export  transactions  and  some  form  of  aid,  es- 
pecially to  regions  where  foreseeable  wheat  technology  precludes  increased  production. 
More  wheat  may  be  used  for  feed  than  the  projections  imply.  Nutritional  levels  on  a 
calorie  basis  will  be  improved.  Trade  policy  objectives  of  less  developed  countries 
may  be  conflicting.  For  instance,  lower  world  prices  would  benefit  importers  but 
would  also  adversely  affect  earnings  of  the  exporters.  Competition  in  world  grain 
trade  will  remain  very  keen. 
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FOREWORD 


This  study  is  part  of  a research  project  on  "Demand  Prospects  for  Agricultural 
Products  of  Less  Developed  Countries"  conducted  by  the  Economic  Research  Service  under 
a participating  agency  service  agreement  for  the  Agency  for  International  Development. 
Research  under  this  project  was  carried  out  in  three  phases:  Phase  A,  a historical 

analysis  of  agricultural  exports  of  less  developed  countries;  phase  B,  an  analysis  of 
demand  prospects  for  selected  agricultural  products  in  importing  countries;  and  phase  C 
an  anlysis  of  policy  implications  of  these  estimated  world  demand  prospects  for  export 
earnings  from  selected  agricultural  products  in  less  developed  countries. 

This  report  is  one  of  a series  publishing  results  of  the  research  project  on  de- 
mand prospects  for  selected  agricultural  commodities.  These  commodities  include,  in 
addition  to  wheat,  rice,  feed  grains,  cotton,  oilseeds  and  products,  coffee,  cocoa,  tea 
bananas,  citrus  fruits,  and  selected  vegetable  crops.  Published  earlier  were  separate 
reports  on  international  trade  in  these  commodities  and  a report  on  their  world  demand 
prospects. 

Wheat  is  by  far  the  most  widely  traded  food  internationally.  It  is  also  the  most 
highly  commercial  grain  in  the  world,  with  about  one-sixth  of  the  crop  in  recent  years 
moving  into  international  trade.  Increasing  world  consumption,  especially  in  less 
developed  areas  has  resulted  in  an  expansion  of  world  wheat  trade.  Consumption  is  ex- 
pected to  continue  to  increase,  particularly  in  less  developed  regions,  with  the  suc- 
cessful introduction  of  the  semidwarf  varieties--a  development  sometimes  paraphrased 
as  the  "Green  Revolution."  This  report  considers  these  changes  in  dealing  with  the 
total  world  wheat  economy.  Its  main  objective  is  to  estimate  the  long-term  outlook 
for  world  wheat  trade  with  emphasis  on  less  developed  countries.  In  doing  so,  it 
evaluates  potential  demand  and  trade  levels  in  1980  under  several  alternatives  and 
discusses  their  implication  for  less  developed  countries. 

Research  on  the  demand  prospects  for  agricultural  exports  of  less  developed 
countries  was  conducted  under  the  direction  of  an  ERS  Technical  Advisory  Committee  con- 
s is ting  of  Louis  F.  Herrmann,  Chairman,  and  Arthur  B.  Mackie  and  Anthony  S.  Rojko,  who 
served  as  advisors  and  research  leaders. 
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SUMMARY 


I would  have  fed  them  with  the  finest 
wheat  flour.#.  --Psalm  81:17 


• o e 


The  projections  of  this  study  have  far-reaching  implications  for  the  less  developed 
countries  (LDC's)  of  the  world#  Given  this  report’s  projected  world  supply  and  demand 
conditions  for  wheat,  the  following  are  the  conclusions  most  evident: 

Concerted  effort  of  the  LDC's  to  produce  exportable  supplies  of 
wheat  would  encounter  declining  world  market  prices 0 

There  may  be  countries  within  some  regions,  such  as  North  Africa 
and  West  Asia,  where  increased  domestic  production  of  wheat  would  be 
absorbed  by  internal  demand. 

The  demand  for  wheat  in  many  nonproducing  countries  is  expected 
to  expand  rapidly  and  increased  imports  will  be  necessary  to  meet 
this  demand. 


There  is  an  implied  need  for  continued  concessional  export  trans- 
actions and  some  form  of  aid,  especially  to  those  regions  where 
present  and  foreseeable  wheat  technology  precludes  increased  wheat 
production. 

More  wheat  may  be  used  for  feed  purposes  than  the  projections 


Nutritional  levels  on  a calorie  basis  will  be  improved. 

The  LDC's  include  both  importing  and  exporting  countries, 
making  it  difficult  for  them  to  achieve  among  themselves  a con- 
census on  policy  objectives.  Lower  world  prices  would  benefit  im- 
porters but  would  also  adversely  affect  earning  of  the  exporters. 

Competition  in  world  grain  trade  will  remain  very  keen. 

These  conclusions  are  based  on  four  basic  projection  sets  presented  in  this  study# 
The  first  set  is  an  unbalanced  world  trade-constant  price  (1964-66)  pro-jact^Lon  using 
income,  population,  and  trend  as  major  determinants  of  supply'"’ and  demand.  The  other 
three  sets  (I,  II,  and  III)  were  made  with  an  econometric  model  designed  to  determine 
equilibrium  supply  and  demand  quantities  and  prices  given  a certain  level  of  factors 
such  as  population,  income  tastes,  and  technology.  The  latter  three  sets  assume  that 
the  United  States,  Canada,  and  Australia  will  adjust  their  supplies  to  maintain  buoyant 
world  trade  prices.  These  three  sets  differ  with  respect  to  production  functions  for 
less  developed  countries.  Set  I is  based  on  continuing  policies  and  includes  the 
impact  of  the  "Green  Revolution."  Set  II* s production  level  is  higher;  and  set  Ill's 
xs  lower.  Sets  I and  II  have  subsets  which  are  based  on  an  assumption  that  the  United 
States,  Canada,  and  Australia  take  whatever  action  necessary  to  maintain  a share  of 
the  export  market. 

The  unbalanced  world  trade  projections  (set  I)  generally  reflect  a continuation  of 
the  current  world  wheat  economy --abundant  supplies  and  slackening  growth  of  import  de- 
mand. A ating  regional  projections  to  world  totals  results  in  a large  trade  im- 


balance  outT  22 ~mi  11  ion  tons,  exports  exceeding  imports.  Price  or  policy  adjust- 

ments would  have  to  be~ma3e~~to  b r ing~exnort s and— impor t s into  balance # 


imply . 


v 


One  of  the  most  pronounced  changes  for  the  unbalanced  world  trade  projections  is 
a 90-percent  increase  in  wheat  output  in  the  LDC's,  primarily  in  South  Asia.  Pro- 
duction of  the  major  suppliers  increases  only  14  percent,  reflecting  their  position  of 
managing  supplies.  Consumption  is  strong  in  the  LDC's,  increasing  73  percent;  but  it 
is  sluggish  in  the  developed  area,  rising  only  15  percent.  One  of  the  surprises  of  the 
set  I projections  is  a 45-percent  increase  in  the  net  imports  of  the  LDC's. 

When  LDC  production  is  based  on  a higher  production  level  (set  II  in  this  report), 
there  is  a striking  change  in  trade.  Import  costs  of  the  LDC's  are  down  sharply,  as 
South  Asia  shifts  from  a net  importer  position  to  a net  exporter  of  about  7 million 
tons.  Exports  from  the  major  suppliers  are  down  nearly  8 million  tons,  with  the 
United  States  and  Canada  accounting  for  most  of  the  decline.  World  trade  prices  also 
decline  as  a result  of  the  expanded  wheat  supplies  under  set  II. 

If  thexmajor  exporters  were  to  push  for  their  traditional  share  of  the  market, 
world  wheat  supplielrVouid  be  expanded  and  prices- wouT^dr^^^recipitouiTy^  Tfinport 
costs  for  the  LDC's  woiTld  decre ase  subs^anftaTIyT- reflecting  lower  trade  prices,  but 
so  would  the  export  earnings  of  Argentina  and  South  As ia;  — — — _ 

If  the  "Green  Revolution"  is  short-lived  and  output  growth  is  decreased  as  under 
projections  in  set  III,  the  volume  of  net  imports  of  the  LDC's  would  be  up  sharply  from 
the  level  in  set  I.  Trade  prices  would  also  rise  with  lower  world  supplies  of  wheat. 
This  price  rise  coupled  with  larger  imports  would  cause  import  costs  for  less  developed 
countries  to  soar. 
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WORLD  DEMAND  PROSPECTS  FOR  WHEAT  IN  1980 
With  Emphasis  on  Trade  by  Less  Developed  Countries 


by 

John  E.  Hutchison,  James  J.  Naive,  and  Sheldon  K.  Tsu 
Agricultural  Economists 
Foreign  Regional  Analysis  Division 
Economic  Research  Service 


I.  — INTRODUCTION 


Objectives 


The  overall  objective  of  this  study  is  to  estimate  the  long-term  prospects  and  im- 
plications for  world  wheat  trade.  This  analysis  provides  part  of  the  necessary  frame- 
work for  an  assessment  of  the  total  grain  trade  market.  It  also  indicates  for  the 
less  developed  countries,  the  probable  magnitude  of  foreign  exchange  expenditures  for 
or  earnings  from  wheat. 

Specific  objectives  of  this  study  are: 

1.  To  project  the  quantity  of  wheat  and  wheat  flour 

demanded  in  the  world  and  in  selected  regions  in 
1980.  1/ 

2.  To  project  the  quantity  of  wheat  produced  in  the 
world  and  in  selected  regions  in  1980. 

3.  To  project  the  quantity  of  world  wheat  trade  in 
1980. 

4.  To  estimate  the  costs  of  wheat  imports  by  the  LDC's 
in  1980. 

5.  To  estimate  the  earnings  of  wheat  exports  by  the 
LDC's  in  1980. 


Basic  Definitions 


The  following  terms  are  defined  for  the  purposes  of  this  study: 
Units  of  Measurements 


Metric  units  are  used  unless  noted  otherwise. 


\J  For  the  most  part,  wheat  flour  will  be  expressed  in  wheat  equivalent  and  included 
with  wheat. 
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Wheat  Production 


Production  data  used  are  published  by  the  U.S.  Department  of  Agriculture  (USDA) 
in  Indices  of  Agricultural  Production  (34,  33 , 36,  37,  38) . 2l 

Wheat  Trade 


In  most  cases,  wheat  flour  trade  Is  included  in  wheat  equivalents.  In  calculating 
availability,  trade  data  as  reported  by  countries  on  a July  1-June  30  trade  year  as 
published  by  the  Food  and  Agriculture  Organization  (FAO)  of  the  United  Nations  (101) 
or  the  International  Wheat  Council  (100)  were  used. 

The  trade  data  used  in  chapter  III,  which  provides  a historical  perspective,  are 
on  a calendar  year  basis  and  are  based  on  (2). 

Change  in  Stocks 

Data  on  stocks  were  used  in  the  computation  of  availabilities  and  were  adjusted  to 
a July  1 basis  when  possible.  However,  for  most  countries,  stock  data  were  not  avail- 
able and  thus  were  not  used  in  the  computation  of  availabilities. 

Area  Harvested  or  Planted 


Except  where  noted,  area  data  refer  to  harvested  area.  Area  data  are  generally 
consistent  with  the  production  data  published  in  USDA  agricultural  production  indices 
(34,  35,  36,  37,  38). 


Yields 

Average  yields  were  computed  by  dividing  wheat  production  by  either  the  area  har- 
vested or  the  area  seeded. 

Availability 

Production  plus  imports  minus  exports  plus  change  in  stocks  (when  available) 
equals  availability.  Thus,  availabilitjT'includes  wheat  used  f oiT  food , feed , seed, 
wagTev^  ana  industrial^  gtrrfHoses I The  terms  "availability11  and  Consumption1*  are  used 
interchangeably  throughout  the  report. 


Wheat  Consumption  Year 

Production  on  a calendar  year  basis  is  added  to  July  1-June  30  trade.  See  figure 
1 for  details  of  sowing  and  harvesting  seasons,  and  figure  2 for  a diagram  of  how  a 
consumption  year  is  computed. 

Unit  Trade  Prices 

Unit  import  prices  or  unit  export  prices  are  obtained  by  dividing  value  data  by 
quantity  data  from  FAO  trade  yearbooks.  Value  data  are  given  in  c.l.f.  (import)  and 
f.o.b.  (export)  terms  converted  into  U.S.  dollars. 


Underscored  numbers  in  parentheses  refer  to  references  listed  at  the  end  of  this 
report  under  Literature  Cited. 
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Regional  Grouping 


The  world  was  divided  into  22  regions  (a  few  of  which  are  individual  countries 
alone),  based  on  economic,  political,  and  geographic  criteria.  These  regions  are 
listed  below: 

Major  exporters 
United  States 
Canada 
Argentina 

Australia  and  New  Zealand 

Developed  importers 
Japan 

European  Community  (EC) — Belgium-Luxeraburg,  France,  Germany  (Federal  Republic), 
Italy,  Netherlands 
United  Kingdom 

Other  Western  Europe — Austria,  Denmark,  Finland,  Greece,  Iceland,  Ireland, 

Malta,  Norway,  Portugal,  Spain,  Sweden,  Switzerland, 

Republic  of  South  Africa 

Central  plan  countries 
USSR 

Eastern  Europe — Albania,  Bulgaria,  Czechoslovakia,  Germany  (East),  Hungary, 
Poland,  Romania,  Yugoslavia. 

Communist  Asia- -Mainland  China,  Mongolia,  North  Korea,  North  Vietnam. 

Less  developed  countries 

Central  America  and  Caribbean--British  Honduras,  Caribbean,  including  Cuba, 

Costa  Rica,  El  Salvador,  Guatemala,  Honduras,  Mexico,  Nicaragua,  Panama. 

East  South  America — Brazil,  French  Guiana,  Guyana,  Paraguay,  Surinam, 

Uruguay,  Venezuela. 

West  South  America--Bolivia,  Chile,  Colombia,  Ecuador,  Peru. 

North  Africa--Algeria,  UAR  (Egypt),  Libya,  Morocco,  Sudan,  Tunisia. 

West  Africa-- Angola,  Cameroon,  Central  African  Republic,  Chad,  Congo  (Kinshasa), 
Congo  (Brazzaville),  Dahomey,  Gabon,  Gambia,  Ghana,  Guinea,  Ivory  Coast, 
Liberia,  Mali,  Mauritania,  Niger,  Nigeria,  Portuguese  Guinea,  Senegal,  Sierra 
Leone,  Togo,  Upper  Volta,  Other  Portuguese  West  Africa. 

East  Africa — Botswana,  Burundi,  Ethiopia,  Kenya,  Lesotho,  Malagasy,  Malawi, 
Mauritius,  Mozambique,  Rhodesia,  Rwanda,  Somalia,  Swaziland,  Tanzania,  Uganda, 
Zambia. 

West  Asia- -Bahrein,  Cyprus,  Iran,  Iraq,  Israel,  Jordan,  Kuwait,  Lebanon,  Muscat 
and  Oman,  Qatar,  Saudi  Arabia,  South  Yemen,  Syria,  Trucial  States,  Turkey, 
Yemen. 

South  Asia- -Afghanis tan,  Bhutan,  Ceylon,  India,  Nepal,  Pakistan. 

Southeast  Asia--Burma,  Cambodia,  Laos,  South  Vietnam,  Thailand. 

East  Asia  and  Pacific- -Brunei,  China  (Taiwan),  Hong  Kong,  Indonesia,  Korea, 
Macao,  Malaysia,  Pacific  Islands,  Papua,  Philippines,  Singapore,  New  Guinea. 
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WHEAT  SOWING  AND  HARVESTING  SEASONS 


REGIONS 

AFGHANISTAN 
ARGENTINA 
AUSTRALIA 
AUSTRIA 
BULGARIA  & ROMANIA 
CANADA 
CHILE 

CHINA,  MAINLAND 
EUROPEAN  COMMUNITY 
GREECE 
HUNGARY 
INDIA 
IRAN 
JAPAN 
MEXICO 
MOROCCO 
PAKISTAN 
POLAND 
SCANDINAVIA 
aSOUTH  AFRICA,  REP.  OF 
SPAIN  & PORTUGAL 
TURKEY 

UNITED  ARAB  REPUBLIC 
UNITED  KINGDOM 
UNITED  STATES 
USSR 


THE  SEASONS  BEGIN  WITH  THE  FALL  SOWING  IN  THE  NORTHERN  HEMISPHERE;  THE  TIME  SPAN  IS  IS  MONTHS.  ^dJSbuT 

REPRESENTS  THE  MAJOR  SOWING  AND  HARVESTING  PERIODS  ONLT.  A 4 SMALL  AMOUNT  OF  SUMMER  WHEAT  S 
IS  RELA  TIVELY  UNIMPORTANT.  SOURCES:  ( 1 0 ),  ( 1 2 I,  I 1 4 ),  ( 1 5 I.  AND  SELECTED  REPORTS  FROM  U.S.  AGRICULTURAL  ATTACHES. 


U.S.  DEPARTMENT  OF  AGRICULTURE 


NEG.  ERS  7662-70  ( 5)  ECONOMIC  RESEARCH  SERVICE 


Figure  1 
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THE  JULY/JUNE  WHEAT  CONSUMPTION  YEAR 


Time  References  for  Wheat  Harvests,  Stock  Changes,  and  Trade 
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Figure  2 
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II . - - PRODUCTION : WHERE,  HOW  MUCH,  AND  WHY 


...and  he  gavg.  it  for  his  opinion,  that  whoever  could  make  two 
ears  of  corn  /heads  of  wheat/ , or  two  blades  of  grass,  to  grow 
upon  a spot  of  ground  where  only  one  grew  before,  would  deserve 
better  of  mankind,  and  do  more  essential  service  to  his  country, 
than  the  whole  race  of  politicians  put  together.  --Jonathan  Swift 
in  Gulliver's  Travels 


Production  Pattern  and  Trends 


World  Production 


Wheat  accounts  for  28  percent  of  world  grain  production,  a percentage  which  has 
changed  little  during  the  past  decade  and  a half  (tables  1,  2).  Coarse  grain  and  rice 
account  for  52  and  19  percent  of  total  grain  production,  respectively. 

World  wheat  production  increased  gradually  during  the  past  decade.  Between 
1955/56  and  1966/67,  production  of  wheat  ranged  from  a low  of  200  million  tons  to  a 
high  of  285  million.  Production  averaged  216  million  tons  in  1955/56-1959/60  _3/  and 
250  million  tons  in  1962/63-1966/67,  an  increase  of  about  16  percent  (tables  3,  4). 
About  29  percent  of  the  increase  was  due  to  area  expansion  and  71  percent  to  yield  im- 
provements . 

Production  increased  in  each  of  the  22  regions  except  Japan,  Communist  Asia,  and 
East  South  America. 

Total  area  in  wheat  increased  about  4 percent  during  the  period^with  the  largest 
increase  occurring  in  Australia.  Area  declined  in  the  United  States,  the  European 
Community,  Other  Western  Europe,  Japan,  Eastern  Europe,  Communist  Asia,  North  Africa, 
Central  America,  East  South  America,  and  West  South  America  (table  3). 

Yields  generally  increased  in  all  regions  (table  3).  The  world  average  rose  from 
1,100  kilos  per  hectare  in  1957*  to  1,220  kilos  per  hectare  in  1964*,  an  increase  of 
11  percent.  The  larger  increases  occurred  in  Mexico,  Eastern  Europe,  and  the  United 
Kingdom. 

Central  Plan  Countries 

The  central  plan  countries  (USSR,  Eastern  Europe,  and  Communist  Asia)  produced  35 
to  45  percent  of  the  world's  wheat  between  1955/56  and  1967/68  (table  7).  Their  share 
of  total  production  declined  slightly  in  this  period.  The  USSR  accounts  for  about  half 
the  region's  production,  with  the  remainder  almost  equally  divided  between  Eastern 
Europe  and  Communist  Asia.  Yields  in  Eastern  Europe  are  generally  twice  those  of  the 
USSR;  yields  in  Communist  Asia  are  slightly  higher  than  the  USSR's. 

USSR. --The  USSR  is  the  largest  wheat- producing  country  in  the  world.  Between 
1955/56  and  1967/68,  its  share  of  world  production  ranged  from  18  to  30  percent.  This 
compares  with  21  to  31  percent  produced  by  the  four  major  exporters  (United  States, 


31  5-year  averages  are  indicated  by  their  midpoint  and  an  asterisk  hereafter  in  this 
chapter.  1957*  represents  an  average  for  the  period  1955/56  through  1959/60  and  1964* 
is  the  average  for  1962/63  through  1966/67.  See  table  3 for  a summary  of  each  region 
and  app.  A for  a larger,  more  detailed  data  series. 
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Canada,  Australia,  and  Argentina).  Russian  wheat  production  increased  9 percent  be- 
tween 1957*  and  1964*,  which  is  lower  than  the  rate  for  the  early  1950's.  About  two- 
thirds  of  the  increase  in  production  was  due  to  a 6- percent  increase  in  area  (1957*- 
1964*).  Production  and  yields  in  the  Soviet  Union  are  especially  subject  to  the  vicis- 
situdes of  weather.  Since  the  early  1960's,  weather  conditions  have  ranged  from  one 
extreme  to  the  other,  causing  low  yields  in  1963/64  and  1965/66  and  record  high  yields 
in  1966/67  and  1967/68. 

Wheat  production  is  generally  larger  than  that  of  coarse  grain  and  has  increased 
more  rapidly.  Since  1955/56,  production  of  coarse  grain,  principally  barley  and  rye, 
has  fluctuated  around  50  million  tons.  Rice  production  in  the  Soviet  Union  is  rela- 
tively small. 

Eastern  Europe. — All  Eastern  European  countries  produce  wheat.  The  largest  pro- 
ducers are  Rumania  and  Yugoslavia;  the  smallest  is  East  Germany.  Wheat  production  in 
Eastern  Europe  increased  almost  29  percent  between  1957*  and  1964*,  even  though  area 
declined  1 percent.  Yields  increased  over  30  percent,  going  from  1,490  kilos  per 
hectare  in  1957*  to  1,950  kilos  in  1964*. 

Production  of  coarse  grain  is  twice  that  of  wheat,  though  it  has  not  increased  as 
rapidly.  Corn  is  the  major  coarse  grain,  followed  by  rye,  barley,  and  oats.  Rice  pro- 
duction is  insignificant. 

Communist  Asia. --The  5-year  averages  for  1957*  and  1964*  for  Communist  Asia  indi- 
cate the  following  decreases  for  wheat:  production,  8 percent;  area,  7 percent;  and 

yields,  1 percent.  The  average  for  the  recent  period  includes  a record  high  production 
in  1964/65  and  excludes  a record  low  production  in  1961/62. 

Wheat  accounts  for  about  16  percent  of  Communist  Asia's  total  grain  production, 
rice  46  percent,  and  coarse  grain  (largely  corn  and  sorghum)  for  38  percent. 

Major  Exporters 

The  United  States,  Canada,  Australia,  and  Argentina,  major  producers  and  exporters 
of  wheat,  accounted  for  21  to  31  percent  of  total  world  production  between  1955/56  and 
1967/68.  4/  Their  share  of  world  production  increased  over  the  period  by  about  3 per- 
cent. In  1964*,  the  United  States,  the  largest  producer  of  the  four,  accounted  for  13 
percent  of  the  world's  wheat,  compared  with  7 percent  for  Canada,  4 percent  for  Aus- 
tralia, and  3 percent  for  Argentina. 

United  States. --U.S.  wheat  production  increased  over  12  percent  between  1957*  and 
1964*,  with  yields  rising  16  percent  and  area  declining  3 percent.  The  U.S.  share  of 
world  production  for  these  two  5-year  periods  dropped  from  13.8  to  13.4  percent,  the 
only  decline  among  the  four  exporters.  Also,  the  United  States  was  the  only  major  ex- 
porter for  which  wheat  area  declined,  a result  of  Government  production  adjustment 
policies.  However,  U.S.  yields  increased  more  rapidly  than  those  of  the  other  three 
exporters. 

Although  wheat  accounts  for  20  percent  of  U.S.  grain  production,  corn  is  the  major 
grain  produced;  rice  accounts  for  less  than  2 percent  of  the  total. 


4/  France  and  Russia  may  be  considered  as  exporters  also  but  are  included  in  other 
broad  categories  for  the  purpose  of  this  study. 
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Canada. — Canadian  wheat  production  increased  45  percent  between  1957*  and  1964*, 
going  from  5.9  to  7.3  percent  of  total  world  production.  Two-thirds  of  the  increase 
was  due  to  area  expansion  and  one-third  to  yield  improvement.  However,  because  area 
and  production  were  higher  for  the  early  1950's  than  for  1957*,  the  rate  of  increase-- 
based  on  1957* — is  higher  than  that  based  on  the  early  1950's. 

Canadian  wheat  yields,  which  fluctuate  widely  with  climatic  conditions,  increased 
12  percent  between  1957*  and  1964*.  The  1964*  average  yield  of  1,590  kilos  per  hectare 
includes  a record  high  yield. 

Over  half  the  grain  produced  in  Canada  is  wheat.  Barley  and  oats  account  for  a 
third  of  grain  production;  com  production  is  relatively  small  (4  percent)  but  is  in- 
creasing in  size. 

Argentina. --Wheat  production  in  Argentina  increased  22  percent  between  1957*  and 
1964*,  going  from  2.8  to  3.0  percent  of  total  world  production.  About  one-fourth  of 
the  increase  was  due  to  expansion  of  wheat  area  and  three-fourths  to  yield  improvement. 
Yields  averaged  1,310  kilos  per  hectare  for  1957*  and  1,520  kilos  for  1964*.  The 
latter  average  includes  a record  yield  of  1,940  kilos  in  1964/65  and  an  almost  record 
low  of  1,200  kilos  in  1966/67. 

Production  of  coarse  grain,  principally  com  and  sorghum,  is  generally  larger  than 
wheat.  Rice  production  is  insignificant  relative  to  production  of  other  grains. 

Australia  and  New  Zealand. --The  region's  ji / wheat  production  doubled  between  1957* 
and  1964*,  going  from  2.2  to  3.9  percent  of  world  production.  Expansion  in  wheat  area 
accounted  for  over  80  percent  of  the  increase.  Yields  fluctuate  widely  and  are  the 
lowest  of  those  of  the  four  major  exporters,  averaging  1,325  kilos  per  hectare  for 
1964*. 


Wheat  is  the  principal  grain,  accounting  for  over  three-quarters  of  the  region's 
grain  production.  Oats  and  barley  are  next  in  importance,  followed  by  sorghum  and 
corn.  Rice  production  is  relatively  small. 

Developed  Importers 

The  developed  importers  produce  15  to  20  percent  of  the  world's  wheat.  The 
European  Community  is  the  largest  producer  of  the  developed  importers  (over  60  percent 
of  the  group's  total)  followed  by  Other  Western  Europe  (25  percent),  the  United  Kingdom 
(8  percent),  Japan,  and  South  Africa. 

EC. --Be tween  10  and  12  percent  of  the  world's  wheat  is  produced  in  the  EC.  France 
produces  about  half  of  this,  Italy  a third,  and  West  Germany  one-tenth.  Area  declined 
slightly  between  1957*  and  1964*,  while  yields  increased  21  percent.  Total  production 
increased  by  19  percent.  Average  yields  in  the  region  are  second  only  to  those  in  the 
United  Kingdom. 

Coarse  grain  production  in  the  EC  is  larger  than  wheat  production--31  million  tons 
versus  24  million  tons  in  1964-66,  Production  increases  for  both  wheat  and  coarse 
grain  (25  percent  com)  have  been  at  about  the  same  rate  in  recent  years. 


j>/  Australia  and  New  Zealand  are  included  in  1 region  for  the  purposes  of  the  World 
Grain  Model  developed  for  the  project  of  which  this  report  is  a part.  New  Zealand  ac- 
counts for  about  80,000  hectares  and  250,000  tons  of  wheat  annually.  New  Zealand  wheat 
yields  are  2 to  3 times  those  of  Australia,  but  Australian  production  is  so  big  that 
it  dominates  the  region's  statistics. 
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Other  Western  Europe, — About  4 percent  of  the  world's  wheat  is  produced  in  Other 
Western  Europe.  The  major  producers  are  Spain  (46  percent),  Greece  (18  percent),  and 
Sweden  (9  percent).  Between  1957*  and  1964*,  wheat  production  for  the  region  increased 
11  percent  and  yields,  14  percent;  area  declined  2 percent.  Average  yields  in  1964* 
were  1,430  kilos  per  hectare,  below  those  of  the  United  States  and  Argentina,  but 
slightly  higher  than  Australia's.  Among  developed  importers,  yields  were  below  levels 
in  all  regions  except  the  Republic  of  South  Africa. 

Production  of  coarse  grain  is  almost  twice  that  of  wheat,  and  has  increased  more 
rapidly  than  wheat  production. 

United  Kingdom. — The  United  Kingdom  produces  1.3  to  1.7  percent  of  the  world's 
wheat.  Production  increased  by  one- third  between  1957*  and  1964*,  while  area  in- 
creased slightly.  Wheat  yields  in  the  United  Kingdom,  the  highest  for  the  22  study 
regions,  averaged  4,080  kilograms  per  hectare  in  1964*  and  increased  25  percent  be- 
tween 1957*  and  1964*.  This  is  one  of  the  largest  increases  to  occur  in  the  22  regions. 

Production  of  coarse  grain,  largely  barley,  is  over  twice  as  large  as  wheat  pro- 
duction (7.8  million  tons  versus  3.7  million  tons  in  1964*)  and  has  been  increasing 
more  rapidly  than  wheat  production. 

Republic  of  South  Africa.--South  African  wheat  production,  780,000  tons  for  1964*, 
accounted  for  less  than  one-half  percent  of  the  world's  total.  Production  increased  3 
percent  and  seeded  area  22  percent  from  1957*  to  1964*,  while  yields  decreased.  Even 
when  considering  yield  on  a harvested  area  basis  there  appears  to  have  been  no  real 
improvement  during  the  same  period. 

Production  of  coarse  grain  (largely  corn)  is  much  larger  than  wheat  production — 5 
to  6 million  tons  versus  600,000  to  1 million  tons. 

Japan.- -Production  of  wheat  in  Japan  accounts  for  less  than  1 percent  of  the 
world's  total.  Both  area  and  production  have  declined  in  recent  years,  while  yields 
have  increased.  Japanese  wheat  yields  are  among  the  highest  in  the  world. 

Production  of  coarse  grain  (mostly  barley)  is  larger  than  wheat  production,  but 
has  also  been  declining.  Rice  is  the  important  crop  of  Japan.  Its  production  is  15 
to  16  times  that  of  wheat. 

Less  Developed  Importers 

The  less  developed  importers  account  for  13  to  17  percent  of  world  wheat  production. 
Their  share  of  the  total  has  not  changed  significantly  in  recent  years.  South  Asia  is 
the  largest  producer  (over  40  percent  of  the  group's  total),  followed  by  West  Asia 
(over  30  percent)  and  North  Africa  (10  percent).  Latin  America  excluding  Argentina  ac- 
counts for  10  to  12  percent. 

South  Asia. — The  region  accounts  for  6 to  8 percent  of  world  wheat  production. 

India,  Pakistan,  and  Afghanistan  are  the  major  wheat  producers  of  the  region.  India 
produced  63  percent  of  the  region's  total,  Pakistan  24  percent,  and  Afghanistan  13  per- 
cent. ji/  Between  1957*  and  1964*,  regional  wheat  production  increased  more  than  18 
percent  despite  the  severe  drought  in  1965  in  India  and  Pakistan.  This  increase  is 
slightly  above  the  world*s  average.  Yields  are  low;  however,  the  semidwarf  wheats  and 
associated  new  technology  are  rapidly  improving  them.  (See  section  on  semidwarf 
varieties,  p.  19.)  Record  crops  were  harvested  in  1968/69  and  1969/70. 


6/  Averages  for  1964*. 
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Rice  is  the  major  grain  produced  in  this  region,  accounting  for  over  one-half  of 
total  grain  production,,  Wheat  production  accounts  for  less  than  one- third. 

In  India,  between  1957*  and  1964*,  wheat  production  increased  23  percent,  area  9 
percent,  and  yields  12  percent.  About  40  percent  of  the  production  increase  was  due 
to  area  expansion  and  60  percent,  to  yield  improvement. 

Wheat  accounts  for  about  one-sixth  of  India's  grain  production.  Rice  production, 
on  a milled  basis,  is  three  times  as  large.  Even  millet  and  sorghum  production  is 
larger  than  wheat  production. 

Pakistan's  wheat  production  increased  16  percent  between  1957*  and  1964*.  Wheat 
area  Increased  almost  12  percent  and  yields,  4 percent.  About  three-quarters  of  the 
increase  in  production  was  due  to  area  expansion. 

Rice  (milled  basis)  accounts  for  two- thirds  of  total  grain  production  in  Pakistan, 
and  wheat  for  one-quarter.  Coarse  grains  are  relatively  unimportant. 

In  Afghanistan,  wheat  production  has  fluctuated  between  2 to  3 million  tons  in 
recent  years,  averaging  2,160,000  tons  in  1964*. 

West  Asia. --About  5 percent  of  the  world's  wheat  is  produced  in  West  Asia.  Turkey 
is  the  major  producer  (60  percent),  followed  by  Iran  (23  percent),  Syria  (7  percent), 
and  Iraq  (6  percent).  Between  1957*  and  1964*,  wheat  production  of  the  region  in- 
creased 16  percent.  About  two-thirds  of  the  increase  was  due  to  yield  improvement  and 
one- third,  to  area  expansion. 

Wheat  accounts  for  58  percent  of  total  grain  production;  coarse  grain  (largely 
barley),  38  percent;  and  milled  rice,  4 percent.  Production  of  coarse  grain  has  not 
increased  as  rapidly  as  wheat  production  in  recent  years. 

North  Africa. — Two  percent  of  the  world's  wheat  is  produced  in  North  Africa.  The 
UAR  is  the  largest  producer  (33  percent),  followed  by  Morocco  (25  percent),  Algeria 
(25  percent),  and  Tunisia  (10  percent).  Regional  wheat  production  increased  4 percent 
between  1957*  and  1964*,  with  wide  yearly  fluctuations  occurring  during  the  period. 
Area  and  yields  have  also  fluctuated  widely  from  year  to  year,  with  area  decreasing 
4 percent  and  yields  increasing  7 percent  in  the  same  period.  Yields  in  North  Africa 
are  among  the  lowest  of  those  in  the  22  regions. 

Wheat  accounts  for  35  percent  of  the  region's  grain  production;  coarse  grain,  54 
percent;  and  milled  rice,  11  percent.  Sudan  produces  primarily  sorghum  and  millet. 

In  Morocco,  wheat  production  is  as  large  as  coarse  grain  production.  UAR  rice  pro- 
duction is  almost  as  large  as  wheat  production  while  production  of  coarse  grain  is 
twice  that  of  wheat.  Algeria  and  Tunisia  produce  three  to  four  times  as  much  wheat 
as  coarse  grain. 

Central  America  and  Caribbean. --This  largely  tropical  region  is  not  ecologically 
suited  for  the  production  of  present  wheat  varieties.  Mexico  is  the  only  significant 
wheat  producer,  accounting  for  almost  all  of  the  region's  output.  Mexican  wheat  pro- 
duction increased  almost  50  percent  between  1957*  and  1964*,  while  the  area  harvested 
declined  over  14  percent.  Practically  all  of  Mexico's  wheat  is  produced  on  irrigated 
land,  and  yields  are  relatively  high.  The  large  increase  in  yield  (73  percent  be- 
tween 1957*  and  1964*)  is  the  result  of  the  use  of  new  semidwarf  varieties  and  asso- 
ciated technology.  These  new  varieties  are  spreading  through  those  less  developed 
countries  where  climate  and  management  skill  permit.  ]_/ 


7/  For  a complete  discussion  of  the  development  of  these  varieties  see  p.  19. 
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Mexico  also  produces  the  major  share  of  the  region's  coarse  grain  and  rice.  Pro- 
duction of  coarse  grain,  largely  corn  and  sorghum,  is  also  growing  rapidly  and  accounts 
for  over  80  percent  of  total  grain  production  in  Mexico.  Rice  accounts  for  less  than 
2 percent  of  the  total. 

East  South  America. --Brazil  and  Uruguay  are  the  only  significant  wheat  producers 
in  East  South  America.  The  other  countries  are  not  ecologically  suited  to  wheat  pro- 
duction with  the  currently  available  varieties.  In  1964*,  Uruguay  produced  almost 
twice  as  much  wheat  as  Brazil.  Regional  wheat  production  declined  between  1957*  and 
1964*.  However,  part  of  the  decline  indicated  by  production  data  on  the  region  may 
not  have  actually  occurred  because  the  data  for  the  middle  and  late  1950's  are 
questionable  and  may  be  too  high.  Yields  are  among  the  lowest  of  those  for  the  22 
regions. 

Wheat  production  accounts  for  less  than  5 percent  of  the  region's  grain  production. 
Coarse  grain,  largely  corn,  accounts  for  over  two-thirds,  and  milled  rice,  for  over 
one- quarter. 

West  South  America. --Over  75  percent  of  the  wheat  produced  in  West  South  America 
comes  from  Chile.  Though  the  other  countries  produce  some  wheat,  they  do  not  have 
large  areas  suited  for  its  production.  Between  1957*  and  1964*,  wheat  production  of 
the  region  increased  9 percent;  wheat  area  declined,  but  yields  increased.  Yields  in 
the  late  1960's  approached  those  of  Canada  and  Argentina. 

About  30  percent  of  the  grain  produced  in  the  region  is  wheat,  and  over  one-half, 
coarse  grain.  In  Chile,  however,  production  of  wheat  is  twice  that  of  other  grains. 

In  the  other  countries,  wheat  production  is  small  compared  with  production  of  other 
grains. 

Other  Less  Developed  Importers. --Wheat  production  in  West  Africa,  East  Africa, 
Southeast  Asia,  and  East  Asia  is  relatively  small-- primarily  because  of  unsuitable 
growing  conditions  for  present  varieties.  These  regions  account  for  less  than  one- 
half  percent  of  world  production.  The  major  producers  are  Ethiopia,  Kenya,  Burma, 
Taiwan,  and  South  Korea. 


Classes  of  Wheat  8/ 

Wheat  classes  can  be  based  on  numerous  factors:  (1)  Plant  characteristics;  (2) 

degree  of  hardness  of  the  kernel;  (3)  color  of  kernel  (dark,  yellow,  red,  white);  (4) 
time  of  sowing  (fall  or  spring);  (5)  location  of  sown  area;  and  (6)  trade  or  commercial 
usage. 


Two  general  systems  are  used  in  wheat  classification.  The  first  is  primarily 
botanical-- common,  club,  and  durum;  the  second  is  mainly  commercial — hard,  soft,  and 
durum.  The  botanical  classification  i s based  mainly  on  plant  characteristics.  The 
trade  classification  is  based  mainly  on  hardness,  with  protein  content  being  the 
major  criterion. 

Botanical 


Common. --This  class  belongs  to  the  species  -Iriticum  aestivum.  Its  stem  (culm)  is 
usually  hollow;  the  blades  of  the  leaf  are  usually  more  narrow  than  is  the  case  with 
other  classes,  and  the  head  (spike)  is  long  in  proportion  to  its  thickness.  The  kernel 
may  be  either  soft  or  hard,  and  white  or  red. 

8/  Much  of  the  following,  sections  on  classes  of  wheat  is  taken  from  (87)  and  (13) . 
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Common  wheat  is  widely  cultivated  and  is  sown  in  either  the  fall  or  spring.  It 
has  more  diverse  characteristics  than  other  classes.  For  instance,  in  the  United 
States  hard  red  spring  includes  dark  northern  spring,  northern  spring,  and  red  spring, 
while  hard  red  winter  includes  dark  hard  winter,  hard  winter,  and  yellow  hard  winter. 

Club. — This  class  belongs  to  the  species  Triticum  compactum.  It  is  either  fall 
or  spring  sown.  The  heads  are  generally  club  shaped  and  very  compact.  The  kernels 
are  small  and  either  red  or  white.  In  general,  club  wheat  can  be  distinguished  from 
common  by  its  shorter  and  denser  spikes.  Club  wheat  has  a low  protein  content.  Its 
flour  is  soft  in  texture,  with  weak  strength  and  stability  that  makes  it  unfavorable 
for  bread,  unless  blended  with  a stronger  flour.  It  is  chiefly  used  for  products  such 
as  pastries,  cakes,  and  pies. 

Club  wheat  usually  grows  in  climates  with  relatively  abundant  rainfall  (averaging 
40  inches)  and  mild  winters.  It  is  grown  mainly  in  Western  Europe,  Australia,  and  the 
United  States. 

Durum. — This  class  belongs  to  the  species  Triticum  durum  and  is  quite  distinct 
from  the  other  classes.  Presumably,  it  originated  from  earner  (a  hard  red  wheat  found 
in  Russia  and  the  Mediterranean  area).  The  heads  are  compact  and  the  kernels  are 
usually  long,  slender,  and  pointed  and  either  amber  (white)  or  brownish  red.  $1/  The 
outstanding  characteristic  of  the  kernel  is  its  hardness,  which  can  be  described  as 
hard  as  flint.  Most  durum  wheat  is  spring  sown.  It  is  resistant  to  rusts  and  smuts, 
except  under  excessive  humid  conditions.  The  best  quality  is  produced  under  warm  and 
dry  conditions. 

In  certain  regions  of  Europe  and  Russia,  durum  is  referred  to  as  hard  wheat  (some- 
times called  "macaroni  wheat").  Durum  is  primarily  processed  into  semolina  flour, 
which  is  used  for  the  manu f a c t ur  e~~o  f spaghettiT~5a€groni ,-  and  other  pasta  products . 


Commercial 


Hard  and  Medium  Hard  Wheat. — This  class  grows  best  in  the  medium  temperate  zone 
under  fairly  dry  weather  conditions.  It  has  both  winter  and  spring  habits.  The 
kernel  is  small  and  plump,  and  has  a hard  texture  and  a~\Titreous  charScTfe?.  The  pro- 
tein content  of  the  hard  wheats  ranges  from  10  to  17  percent  and  the  gluten  is  strong. 

The  baking  quality  of  the  flour  is  very  good  for  breads,  including  yeast  breads,  and 
hard  rolls.  Breads  made  from  hard  wheat  normally  have  a longer  "shelf- life"  than 
those  from  soft  wheats. 

The  United  States,  Canada,  and  the  USSR  are  by  far  the  largest  hard  wheat  producers. 
Hard  red  winter  accounts  for  nearly  60  percent  of  the  total  U.S.  wheat  area;  production 
is  concentrated  in  the  States  of  Nebraska,  Kansas,  Colorado,  Oklahoma,  and  New  Mexico. 
Canada  grows  only  a token  amount  of  hard  red  winter  in  the  Province  of  Alberta. 

Hard  red  spring  is  Canada's  major  subclass,  accounting  for  over  90  percent  of 
total  wheat  output.  It  is  grown  in  the  western  prairie  Provinces  of  Manitoba, 
Saskatchewan,  and  Alberta.  The  Canadian  spring  wheats  are  graded  under  the  trade  name 
of  Manitoba,  which  has  been  the  quality  wheat  of  long  standing  on  the  international 
market.  Most  of  the  hard  red  spring  in  the  United  States  is  produced  in  North  Dakota, 
South  Dakota,  and  Montana. 

In  the  USSR,  about  two- thirds  of  the  wheat  area  is  sown  to  spring  varieties.  The 
hard  winter  wheat  area  takes  in  south  European  Russia,  the  Ukraine,  and  the  North 


9/  Red  durum  is  not  commercially  important. 
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Caucasus;  the  hard  spring  wheat  region  includes  the  middle  Volga,  the  North  Caucasus, 
the  Ukraine,  the  Urals,  and  Siberia* 

Australia  produces  a prime  hard  wheat  containing  12  to  14  percent  protein  and  a 
hard  wheat  containing  11  to  13  percent  protein.  However,  these  wheats  account  for 
only  8 percent  of  the  wheat  area.  Production  is  concentrated  in  Queensland,  New  South 
Wales,  and  South  Australia* 

Mainland  China  also  grows  hard  wheat  extensively.  Sizable  amounts  of  hard  red 
spring  are  produced  south  of  the  Yangtze  River,  in  the  far  north,  and  in  Mongolia. 
Elsewhere,  hard  winter  wheat,  either  red  or  white,  predominates. 

Hard  wheat  is  also  grown  in  Western  and  Eastern  Europe,  Central  India,  North 
Africa,  and  other  parts  of  the  world. 

In  Australia  and  Argentina  there  are  medium  hard  or  semihard  wheats  that  fall  be- 
tween the  hard  and  soft  classes,  thereby  earning  the  trade  name  "filler  wheat."  These 
wheats  are  often  used  for  blending.  The  bulk  of  the  Australian  wheat  output  is  known 
commercially  as  "fair  average  quality"  (f.a.q.).  These  wheats,  which  normally  range 
from  9 to  12  percent  in  protein,  are  produced  throughout  the  Australian  wheat  belt. 
Argentina's  medium  hard  wheat,  known  commercially  as  "Plate  Wheat,"  is  slightly 
stronger  than  Australian  f.a.q.  Its  protein  content  averages  about  12  to  13  percent. 
Argentina's  wheat  area  is  concentrated  in  four  zones  of  the  Pampa  Region:  Rosa  Fe; 

Buenos  Aires;  Bahia-Blanca;  and  Entre  Rios. 

Soft  Wheat .--This  class  is  generally  grown  where  winters  are  relatively  mild  and 
moisture  is  abundant.  Most  soft  wheat  is  fall  sown.  Soft  wheat  yields  are  generally 
the  highest  of  all  classes.  Protein  content  of  soft  wheat,  however,  is  low- -ranging 
approximately  6 to  11  percent--and  a flour  with  weak  strength  and  stability  results. 
Hence,  soft  wheat  flour,  unless  blended  with  stronger  flour,  is  undesirable  for  bread- 
making. It  is  chiefly  used  for  products  such  as  cakes,  pastries,  cookies,  and  crackers. 
World. soft  wheat  production,  excluding  that  of  the  USSR  and  Mainland  China,  approxi- 
mates the  output  of  hard  wheat.  Major  growing  areas  are  located  in  Europe,  the  United 
States,  Australia,  Asia,  and  Latin  America.  The  EC  accounts  for  about  40  percent  of 
world  soft  wheat  production. 

The  semidwarf  varieties  that  were  developed  in  Mexico  (see  p.  JL9)  are  soft  wheats 
of  relatively  poor  milling  qualities.  Breeding  programs  are  now  aimed  at  increasing 
their  hardness  and  improving  their  milling  quality. 

Soft  red  winter  is  raised  in  the  United  States,  mostly  east  of  the  Great  Plains. 

The  United  States  also  produces  white  wheat,  which  is  generally  soft  or  semihard. 

About  85  percent  of  white  wheat  produced  in  the  Western  States  comes  from  Washington, 
Oregon,  and  Idaho;  Michigan  and  New  York  account  for  most  of  the  white  wheat  in  the 
East. 


In  Australia,  soft  wheat  is  produced  in  the  Provinces  of  Victoria  and  in  eastern 
West  Australia.  Other  areas,  such  as  India,  Pakistan,  Latin  America,  Africa,  and  Asia, 
grow  a good  deal  of  soft  white  winter  and  some  soft  red  winter. 

Durum. — The  remaining  commercial  class  is  Triticum  durum,  which  is  the  same  as 
that  in  the  botanical  class. 

Durum  is  produced  widely  over  the  world,  with  major  areas  in  the  United  States, 
Canada,  Argentina,  the  USSR,  and  the  Mediterranean  countries  of  Southern  Europe  and 
North  Africa.  U.S.  durum  production,  which  has  been  averaging  between  1.5  and  2.0 
million  tons  in  recent  years,  is  concentrated  in  North  Dakota  and  neighboring  States. 
Durum  output  in  Canada  is  concentrated  in  Saskatchewan  Province. 
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Durum  output  in  the  USSR,  which  once  was  the  world's  largest,  has  dropped  to 
around  1.5  million  tons.  The  durum  area  in  the  USSR  extends  from  the  Black  Sea  to  the 
Western  Ukraine  and  east  of  the  Volga  River  and  the  Ural  Mountains.  Argentina's  durum 
is  grown  chiefly  in  the  Pampa  area.  Italy  is  the  largest  producer  in  the  Mediterranean 
area,  accounting  for  an  average  of  1. 5-2.0  million  tons  per  year;  most  of  the  durum  is 
raised  in  southern  Italy,  including  Sicily.  In  North  Africa,  a relatively  small  durum 
belt  extends  through  Tunisia,  Algeria,  Libya,  and  Morocco;  this  area  is  normally  a 
durum  exporter. 


Factors  Affecting  Wheat  Production  in  Selected  Regions 


Many  factors  affect  the  level  and  location  of  wheat  production.  Some  countries 
cannot  grow  present  varieties  of  wheat  because  of  unsuitable  climate,  and  other 
countries  have  areas  in  which  wheat  is  the  most  suitable  crop  to  be  grown.  Given 
climatic  factors  and  the  present  level  of  technology,  and  holding  government  policies 
constant,  the  major  factors  influencing  changes  in  wheat  production  are  changes  in 
relative  price  levels,  costs  of  production,  and  farmers  preferences.  Some  price  and 
cost  impacts  on  production  are  discussed  below. 


Price 


A single  world  price  in  a rpa 1 s^nse  may  not  exist.  10/  Prices  of  wheat  differ 
widelyamong  regions-,  at- di  f.ferent  market_lav.p,lsrJind_on  a year-to-year  basis.  The 
variation  is  capped  hy  differences  in  quality,  class  of  wheat , supply  and  demand ~con- 
3 it ions~,  location,  and  government  policies.  - — — 


The  sunnLv  price,  or  producer  price,  is  the  price  farmers  receive  and  use  to 
develop  their  production  plans.  This  price~Ts~trard--to  obta4n-tm~ar regional  Tevel  and 
~ls  especially- difficult  to  present  on  a common  l?asis  Eor~ regional  comparisons.  The 
difficulty  is  increased  where  government  programs  include  a£HeF~payments  to  wheat  pro- 
ducers.' Nevertheless7~an  attempt  was  made  to  develop  a consistent  producer  price 
"series  for  grains  in  each  region.  11/  " ~ 


The  lowest  producer  prices  are  generally  in  exporting  regions,  and  the  highest 
are  in  importing  regions  (table  8).  This  is  to  be  expected  since  import  prices  in- 
clude transportation  costs,  and  importing  regions  tend  to  subsidize  domestic  pro- 
duction at  relatively  high  levels  to  decrease  their  reliance  on  imports. 


Producer  prices  in  the  major  exporting  countries  of  Canada,  Australia,  and 
Argentina  declined  in  the  early  1950's,  then  gradually  increased  through  the  1960's 
(figs.  3-5).  U.S.  producer  prices  on  the  other  hand  generally  declined  in  1950 
through  1968,  with  increases  in  1962  and  1966.  12/  Prices  in  all  major  exporting 
countries  declined  in  1968  and  1969.  Producer  prices  in  many  other  countries  generally 
rose  between  1958/59  and  1966/67,  as  did  wheat  production  in  these  countries.  Higher 
import  demands  and  a strong  emphasis  on  "self-suf f iciency*'  accounted  for  much  of  the 
increase  in  prices. 


Canadian  Price  Impact. --To  quantify  the  influence  of  wheat  prices  on  Canadian 
wheat  production,  various  regression  analyses  were  run.  It  is  usually  assumed  that 


10/  One  can  approximate  world  prices  by  averaging  trade  prices,  c.i.f.  or  f.o.b. 
However,  these  must  be  converted  to  a common  currency  and  problems  arise  here  with 
which  currency  and  exchange  rates  to  use.  11/  Proxy  prices  for  a region  were  used 
when  data  were  unavailable.  12/  The  U.S.  price  picture  is  clouded  by  changes  that 
occurred  in  the  U.S.  wheat  program  in  the  1960's, most  notably  in  1964.  The  high  aver- 
age price  received  by  farmers  in  1966  has  not  been  repeated  and  cash  prices  for  most 
classes  declined  in  the  1950's  and  1960's. 
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farmers  base  their  production  plans  on  expected  price  levels,  given  no  change  in  other 
factors.  It  is  also  often  assumed  that  recent  price  levels  have  the  strongest  in- 
fluence on  farmers'  expectations.  Therefore,  farm  prices  were  lagged  1 year  to  account 
for  this. 

Naturally,  factors  other  than  price  affect  production.  Weather,  for  example,  is 
very  important.  Stock  levels,  farmer  expectations,  and  technological  improvements  are 
also  important.  An  effort  was  made  to  quantify  the  impact  of  stocks  and  to  net-out 
weather  influences  on  production  to  better  evaluate  the  coefficients  used  in  the  World 
Grain  Model. 

The  regressions  indicate  both  production  and  area  are  relatively  responsive  to 
price.  Production  price  elasticities  generally  exceeded  1.0, indicating  an  elastic 
response  to  price  (eqs.  1 and  2).  Part  of  the  high  response  of  production  to  farm 
price  changes  may  be  due  to  the  compounding  effects  of  increasing  yields,  which  may 
not  be  fully  accounted  for  by  the  weather  dummy  variables  or  by  the  time  variable  act- 
ing as  a proxy  for  improvements  in  technology.  Improvements  in  technology  may  take 
place  irrespective  of  price  changes.  Price  elasticities  for  area  are  much  lower  than 
those  for  production,  ranging  around  .3  to  .5  (eqs.  4 and  5).  The  equations  with  stock 
levels  as  an  additional  variable  give  even  lower  elasticities,  but  the  price  co- 
efficients do  not  differ  significantly  from  zero  (eqs.  3,  6,  and  7). 

Stock  levels  influence  farmer  expectations  in  at  least  two  ways:  (1)  Stock  levels 

influence  price  expectations  and  (2)  in  Canada,  where  major  stocks  are  kept  on  the  farm, 
high  stock  levels  increase  production  costs  to  the  farmer.  The  equations  run  which 
included  stock  levels  indicated  stocks  influence  production  and  area  seeded.  (See 


eqs 

. 3,  6,  and  7* 

) 

(1) 

BW 

26.603  + 0.382  PFW-1 

- 0.097  PFB-1 

+ 0.410  PF0-1  + 0.162T 

t values 

1.3 

0.3 

1.6  0.7 

Elasticities 

1.69 

- 0.35 

1.37 

R2  ■=  .55 

SE  » 3.05 

DW  ® 1.77 

(2) 

BW 

7.817  + 0.314  PFW-1 

+ 3.397  D1  - 

3.225  D2  + 0.140  T 

t values 

3.1 

3.7 

2.1  1.1 

Elasticity 

1.39 

R2  = .82 

SE  = 1.93 

DW  = 2.64 

(3) 

BW 

18.587  - 0.0369  PFW-! 

L + 0.382  D1  - 

3.008  D2  + 0.488  T - 0.493 

SI 

t values 

0.21 

3.54 

2.33  2.66  2.32 

Elasticity 

- 0.16 

R2  = .88 

SE  « 1.65 

DW  =■  2.10 

(4) 

AW 

1.207  + 0.488  AW- 1 + 

0.072  PFW-1  + 

0.006  PFB-1  + 0.020  PFO-1  + 

0.058  T 

t values 

2.4 

1.6 

0.1  0.5 

1.6 

Elasticities 

0.49 

0.46 

0.03  0.09 

R2  = .89 

SE  = 0.44 

DW  = 2.32 

(5) 

AW 

7.803  + 0.525  AW-1  + 

0.081  PFW-1  + 

0.047  T 

t values 

3.1 

2.5 

2.2 

Elasticities 

0.25 

0.51 

R2  - .89 

SE  = 0.41 

DW  = 2.37 

(6) 

AW 

4.450  + 0.482  AW-1  + 

0.020  PFW-1  - 

0.099  SI  + 0.112  T 

t values 

3.20 

0.49 

2.15  3.12 

Elasticity 

.13 

R2  = .92 

SE  = 0.361 

DW  = 2.51 

15 


(7)  AW 

t values 
Elasticity 
R2  = .93 


8. 


198  + 0.603 
3.55 


SE  = 0.358 


AW-1  + 0.023  PFW-1  - 
0.54 
.15 

DW  = 2.94 


0.063 

1.41 


PFB-1 


0.015  PFO-l  - 0.117  SI  + 0.112  T 
0.45  2.51  3.07 


Where  the  period  covered  was  1951/52-1966/67  and: 

BW  = Canadian  wheat  production  in  millions  of  tons. 

AW  = Canadian  area  seeded  to  wheat,  in  millions  of  hectares. 

AW-1  = AW  lagged  1 year. 

PFW-1  = Farm  price  of  wheat  lagged  one  year,  in  current  Canadian  dollars  per  ton 

(final  realized  price  of  No.  3 Canadian  Western  6-row  barley,  basis  in  store 
Ft.  William/Port  Arthur). 

PFO-l  = Farm  price  of  oats  lagged  1 year,  in  current  Canadian  dollars  per  ton  (final 
realized  price  per  ton  of  No.  2 Western  oats,  basis  in  store  Ft.  William/  Pt. 
Arthur) . 

D1  » Dummy  variable  for  good  weather;  one  for  good  weather,  zero  otherwise. 

D2  = Dummy  variable  for  bad  weather;  one  for  bad  weather,  zero  otherwise. 

T = Time  with  1950/51  = 1. 

SI  = Stocks  on  July  1 in  millions  of  tons. 

SE  = Standard  error  of  estimate. 

DW  a Durbin  Watson  statistic. 

E = Elasticity  at  the  mean  values, 

t value  = Student  t test  value. 


Argentine  Price  Impacts. --Regressions  similar  to  those  for  Canada  were  run.  The 
results  of  these  support  the  hypotheses  that  prices  affect  the  amount  of  land  devoted 
to  wheat  and  the  level  of  production;  that  corn  competes  with  wheat  in  some  areas;  and 
that  weather  influences  the  amount  of  wheat  area  that  is  finally  harvested.  Wheat  pro- 
duction price  elasticities  are  again  higher  than  price  elasticities  for  area. 


(8)  BW 

t value 
Elasticities 
R2  = .75 


3.322  + 0.150  BW-1  + 1.040  PFW-1  - 0.745  PFC-1  + 2.757  D1 
0.95  2.2  2.1  3.6 

0.15  0.89  - 0.62 

SE  = 1.189  DW  ® 1.89 


1.670  D2 
1.8 


(9) 


BW  = 4.582 

t values 
Elasticities 
R2  = .42 


+ 0.844  PFW-1 
1.3 
0.72 

SE  = 1.22 


0.689  PFC-1  + 2.639  D1 
1.7  3.4 

0.57  0.10 

DW  = 1.70 


1.665  D2  - 0.052  T 
1.7  0.6 

0.05 
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(10)  AWS 

t values 
Elasticities 
R2  = .42 

(11)  AWH 

t values 
Elasticities 
R2  = .37 


3.075  + 0.184  AWS-1  + 0.398  PFW-1  - 0.356  PFC-1  + 0.018  PMW-1 
0.8  1.5  2.1  1.3 

0.18  0.39  - 0.33  0.21 

SE  = 0.651  DW  = 1.80 

4.915  - 0.089  PFW-1  + 1.20  D1  - 0.066  D2 
0.5  2.6  0.1 

-0.10 

SE  = 0.777  DW  = 2.18 


Where  the  period  covered  was  1951/52-1966/67  and: 

BW  = Argentina  wheat  production,  December  1 year,  in  millions  of  tons. 

BW-1  **  BW  lagged  1 year. 

PFW-1  ■ Lagged  farm  price  of  wheat  (domestic  price  of  wheat.  No.  1 and  No.  2 Semi- 
hard,  Buenos  Aires,  in  pesos  per  ton  deflated  by  the  cost  of  living  index; 
1962=100). 


PFC-1  = Lagged  farm  price  of  corn  (market  price  for  yellow  corn  at  Buenos  Aires  in 
pesos  per  ton  deflated  by  the  cost  of  living  index  (1962=100). 

T = Time;  1950/51  = 1. 

D1  = Dummy  variable  for  good  weather;  one  for  good  weather,  zero  otherwise. 

D2  = Dummy  variable  for  bad  weather;  one  for  bad  weather,  zero  otherwise. 

AWS  = Area  seeded  to  wheat  in  millions  of  hectares. 

AWS-1  = AWS  lagged  1 year. 

AWH  = Area  harvested  of  wheat  in  millions  of  hectares. 


Australia. — Wheat  production  in  Australia  has  increased  substantially  in  recent 
years.  The  regressions  run  for  Australia  indicate,  as  expected,  a positive  influence 
of  price  and  time  on  both  production  and  area.  Stocks  levels  were  not  significant  as  a 
determinant  of  production  or  area.  Because  of  the  rapid  increase  in  production,  the 
equations  probably  give  too  much  weight  to  price.  Both  area  and  production  price 
elasticities  are  highly  elastic  (eqs.  12  and  13). 


(12)  BW 

t values 
Elasticity 
R2  = .67 


4.164  - 0.539  S2  + 0.155  PFW-1  + 0.286  T 

0.94  1.18  3.73 

2.39  1.32 

SE  * 1.54  DW  - 2.39 


(13)  AW 

t values 
Elasticity 
R2  = .81 


5.304  + 0.132  S2  + 0.152  PFW-1  + 0.237  T 
0.44  2.17  5.83 

1.53 

SE  =»  0.82  DW  = 0.70 


Where  the  period  covered  was  1950/51-1967/68  and: 

BW  = Australian  wheat  production  in  millions  of  tons. 

S2  = Australian  wheat  stocks  on  December  1 in  millions  of  tons. 
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PFW-1  = Australian  wheat  price  lagged  1 year;  average  return  to  grower  (bulk  wheat) 
converted  to  U.S.  dollars  per  ton. 

T = Time:  1950/51  « 1. 


Price  Impacts  in  Other  Regions. -- Very  little  information  is  available  on  wheat 
price  impacts  on  wheat  production  for  the  other  regions.  This  is  partly  because  wheat 
is  heavily  entwined  in  government  policy  in  many  regions.  Government  policies  or 
weather  often  have  a greater  impact  on  production  than  do  prices.  Also,  farmers, 
while  responsive  to  increasing  prices,  are  slow  to  respond  to  price  decreases.  Despite 
these  limiting  factors,  a search  of  the  literature  was  made.  The  supply  price  elas- 
ticities in  table  9 are  some  of  the  more  readily  available. 

In  addition,  regression  analyses  were  run  for  key  countries.  The  equations  used 
made  wheat  production  a function  of  lagged  producer  prices  and  time.  Other  equations 
included  a dummy  variable  for  weather  as  an  independent  variable.  The  results  of 
these  equations  are  presented  in  table  10.  For  the  regression  using  the  weather 
variable,  only  the  supply  price  elasticity  is  given.  This  is  indicated  by  a W and  is 
located  directly  below  the  other  price  elasticity,,  Very  few  of  the  regressions  had  co- 
efficients that  differed  significantly  from  zero  when  tested  at  the  usual  probability 
levels. 

Stock  Changes 

As  indicated  above,  stock  levels  and  their  changes  can  affect  farmer  expectations 
and  production.  An  attempt  was  made  to  determine  the  effect  of  production  and  price 
on  stock  changes  in  Canada,  Argentina,  and  Australia. 

Canada. — Stocks  tend  to  increase  with  larger  production  and  decline  with  higher  ex- 
port prices.  The  regressions  support  this  expectation  (see  eq.  14).  Canadian  Govern- 
ment policies  also  tend  to  support  this  by  trying  to  maintain  a relatively  stable  price 
level,  and  by  allowing  farmers  to  deliver  only  specified  quotas.  Stocks  are  built  up 
at  times  of  large  production  and  low  prices.  They  are  sold  at  times  of  lower  pro- 
duction and  higher  prices.  When  stocks  become  too  large,  export  prices  may  be  lowered 
and  delivery  quotas  tightened. 

Regressions  were  also  run  with  the  change  in  stocks--both  on  a July- June  basis  and 
on  an  August-July  basis--as  the  dependent  variable.  The  July-June  change  in  stocks  is 
more  highly  correlated  with  production  and  export  price  than  is  the  August-July  change 
in  stocks. 

(14)  SIC  = 23.356  + 0.742  BW  - 0.515  FMW 

t values  4.62  2.20 

R2  = .67  SE  = 1.68  DW  - 2.25 

Where  the  period  covered  was  1951/52-1966/67  and: 

SIC  = Stock  changes,  July-June,  in  millions  of  tons. 

BW  =»  Canadian  wheat  production,  in  millions  of  tons. 

FMW  = Export  price  of  No.  1 Manitoba  Northern  at  Ft.  William/Pt.  Arthur,  in  U.S. 
dollars  per  ton. 


Argentina. — In  all  equations  tried  for  Argentina,  both  production  and  export  prices 
have  positive  and  generally  significant  coefficients.  It  is  probable  that  price  is  not 
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an  important  determinant  of  stock  levels  or  stock  changes  in  Argentina.  The  co- 
efficients for  price  in  the  equations  tend  to  support  this.  Otherwise,  the  authors 
cannot  explain  the  positive  sign  for  export  price. 

Stock  changes  in  Argentina  at  times  can  be  quite  large.  Weather  is  an  important 
factor  influencing  stocks  through  its  impact  on  production.  Inclusion  of  data  for  all 
years  1951  through  1967  provides  a better  fit  than  when  the  exceptional  years  of  1952 
and  1965  are  excluded. 

(15)  S2C  = - 4.699  + 0.341  BW  + 0.0385  PMW 

t values  3.18  2.28 

R2  = .48  SE  = 0.82  DW  - 1.94 

Where  the  period  covered  was  1950/51-1966/67  and: 

S2C  = Changes  in  Argentine  December-November  stocks  in  millions  of  tons. 

BW  = Argentine  wheat  production  in  millions  of  tons. 

PMW  = Argentine  wheat  export  price  (August- July)  f.o.b.  of  No.  1 Hard  wheat,  U.S. 
dollars  per  ton. 


Australia. --Australian  stock  changes  are  influenced  by  production.  However,  the 
regression  results  indicate  a positive  price  influence  when  a negative  influence  was 
expected.  Apparently,  the  rapid  increases  in  production  and  the  price  control  by  the 
Australian  Government  are  enough  to  cause  the  unexpected  signs  for  price.  In  a longer 
run,  prices  must  help  reduce  stock  levels  and  higher  prices  must  be  associated  with 
negative  stock  changes. 

(16)  S2C  « - 7.691  + 0.351  BW  - 1.552  D + 0.104  PMW 
t values  4.20  3.73  1.76 

R2  = .73  SE  = 0.47  DW  = 2.01 

Where  the  period  covered  is  1954/55-1967/68  and: 

S2C  = Australian  wheat  production  in  millions  of  tons. 

D = Dummy  variable:  1955-60  = one;  1961-68  = zero;  to  account  for  an  apparent 

shift  in  stock  policies. 

PMW  = Australian  Wheat  Board  selling  price  f.o.b.  of  f.a.q.  bulk  wheat  at  ports  in 
U.S.  dollars  per  ton. 


Semidwarf  Wheat  Varieties  in  Less  Developed  Countries 

The  recent  production  successes  of  the  new  semidwarf  wheat  varieties,JL3/  mostly 
Norin  10  derivatives,  in  LDC's  have  been  heralded  as  a major  technological  break- 
through which,  in  part,  may  provide  solutions  to  the  food  problem  of  less  developed 


13/  Many  names  have  been  used  for  the  varieties  under  discussion,  including  Mexican 
wheat,  high  yielding  varieties  (HYV),  and  semidwarf  wheat.  This  study  employs  ^semi- 
dwarf  wheat"  for  the  most  part.  Semidwarfness  generally  refers  to  wheat  less  than  80 
centimeters  in  height;  dwarf  wheat,  in  the  pure  sense,  is  a genetic  anomaly;  it  is 
only  10-15  centimeters  in  height  and  has  no  commercial  value. 
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countries.  By  using  new  varieties  (with  increased  applications  of  inputs),  India  pro- 
duced 16.5  and  18.7  million  tons  of  wheat  in  1968  and  1969,  respectively , against  the 
previous  high  of  12.3  million  in  1965  (table  11).  Similarly,  West  Pakistan  harvested 
6.7  and  7.3  million  tons  in  1968  and  1969,  compared  with  the  previous  high  of  4.6 
million  in  1965  (table  12).  Since  1965/66,  the  area  sown  to  these  new  varieties  in  LDC's 
has  increased  rapidly,  reaching  7.4  million  hectares  in  the  crop  year  1968/69  (63). 

The  results  of  programs  now  taking  place  in  many  developing  countries  have  been 
termed  a "Green  Revolution."  The  wide  use  of  these  wheat  varieties  following  a major 
food  crisis  in  India  and  Pakistan  in  late  1965  and  1966  was  not  a fortuitous  occur- 
rence. On  the  contrary,  the  development  of  these  varieties  followed  a long  and  wind- 
ing course,  encompassing  about  80  years  \A/  and  including  research  which  involved  many 
agricultural  scientists  and  institutions. 

Rockefeller  Foundation 

In  1941,  three  U.S.  agricultural  scientists  15/  visited  Mexico  for  the  Rockefeller 
Foundation  to  determine  the  feasibility  of  an  agricultural  project;  they  concluded  that 
such  a project  was  feasible  (63). 

To  implement  the  program,  the  Mexican  Government  proposed  a cooperative  agricul- 
tural program  under  the  Office  of  Special  Studies  in  the  Ministry  of  Agriculture.  The 
proposal  was  accepted  and  the  program  to  which  the  Foundation  has  extended  financial 
and  technical  support  began  officially  in  1942. 

The  project  was  organized  along  commodity  lines,  first  with  corn  (Mexico’s  staple), 
and  then  wheat.  Later,  it  included  peas  and  beans,  sorghum,  forage  crops,  and  live- 
stock. Activities  were  carried  out  at  the  National  College  of  Agriculture  in  Chapingo, 

25  miles  east  of  Mexico  City,  and  at  experiment  stations  throughout  the  country.  The 
Office  of  Special  Studies  and  other  crop  and  livestock  research  agencies  were  consoli- 
dated into  a single  entity,  the  National  Institute  of  Agricultural  Research  (INIA) . It 
was  chiefly  staffed  by  Mexican  scientists,  with  technical  and  financial  assistance 
from  the  Foundation. 

In  1963,  the  International  Center  for  Corn  and  Wheat  Improvement  was  formed  to  co- 
operate with  the  Foundation;  it  was  operated  by  INIA  and  the  Graduate  School  of  the 
National  College  of  Agriculture.  In  early  1966,  the  Center  became  the  International 
Maize  and  Wheat  Improvement  Center  (CIMMYT) , with  headquarters  at  Chapingo  (17) . 

CIMMYT's  chief  research  aim  is  the  further  development  of  superior  seed  stocks. 

Other  important  research  projects  include  research  on  the  use  of  chemical  fertilizers, 
soil  fertility,  water  and  irrigation,  plant  protection,  and  plant  physiology,  along 
with  agricultural  economics  and  extension  work. 

The  CIMMYT  wheat  program  is  being  carried  out  in  many  countries,  including  India, 

West  Pakistan,  Turkey,  Afghanistan,  and  Morocco.  These  countries  also  serve  as  a base 
for  breeding  stocks  which  are  more  adaptable  to  local  conditions.  Improvement  programs 
in  some  countries  have  already  reached  a point  where  they  now  supply  new  varieties  to 
the  Mexican  center. 


14/  Although  intensive  research  was  initiated  about  20  years  ago,  earlier  efforts 
may  be  traced  to  the  latter  part  of  the  19th  century  (77) . 

15/  E.C.  Stakman,  University  of  Minnesota;  Paul  C.  Mangelsdorf,  Harvard  University; 
and  Richard  Bradfield,  Cornell  University. 
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The  conventional  wheat  research  programs  under  CIMMYT's  overall  sponsorship  in- 
clude "triple  dwarf  varieties,"  JL6/  "hybrid  wheat,"  "spring/winter  wheat,"  "new  durum," 
and  "triticales."  17/ 

Institutions  in  Other  Countries 


India  set  up  the  All  India  Coordinating  Wheat  Improvement  Scheme  to  strengthen  co- 
operation among  Indian  agencies  conducting  wheat  research  and  development  projects. 
Apart  from  massive  imports  of  semidwarf  wheat  varieties  from  Mexico  for  immediate 
planting,  a systematic  testing  program  was  created  in  nine  centers  and  nine  subcenters. 
Most  of  the  breeding  programs,  crossing  local  wheats  with  the  imported  varieties^ are 
conducted  by  the  agricultural  universities.  Recently,  India  announced  the  development 
of  one  of  the  new  semidwarf  wheat  varieties  called  "Kalyan  227,"  which  has  milling 
characteristics  similar  to  the  native  varieties.  It  is  a cross  of  an  indigenous 
variety  and  an  imported  semidwarf  wheat.  Other  new  varieties  also  announced  include 
PV-18,  S-227 , and  S-309. 

In  West  Pakistan,  the  Accelerated  Wheat  Improvement  and  Production  Program  was  set 
up  with  the  support  of  the  Ford  Foundation  through  a grant  to  CIMMYT.  Imported  semi- 
swarf wheats  are  used  to  develop  new  varieties  with  better  milling  qualities.  Indus 
66  (a  red  wheat)  and  Mexipak  65  (a  white  wheat)  are  two  of  the  most  promising  varieties 
developed. 

In  Turkey , under  the  direction  of  the  Minister  of  Agriculture,  wheat  research  has 
been  completely  reorganized.  The  Government  hopes  that  a plant  breeding  center  may  be 
established  in  Turkey  to  assist  the  development  of  varietal  research  for  the  coast 
areas . 

Turkey's  agricultural  extension  service,  with  1,800  members,  along  with  other 
agencies,  is  working  closely  with  farmers  on  the  cultural  practices  for  the  new  semi- 
dwarf wheat.  The  U.S.  Agency  for  International  Development  (USAID)  and  Oregon  State 
University  are  also  providing  technical  assistance. 

In  Morocco,  cooperation  between  research  and  extension  is  being  improved  through 
the  Agronomic  Research  Division  of  the  Ministry  of  Agriculture.  These  efforts  will 
provide  for  the  introduction  of  new  semidwarf  wheat  which  requires  a special  staff  for 
inservice  training  and  technical  backstopping  agents. 

Semidwarf  Wheat  Development 

The  wheat  improvement  program  in  Mexico  can  be  traced  to  the  important  roles  of 
Japan  and  the  United  States.  Sometime  before  1892,  two  U.S.  wheat  varieties,  Turkey 
Red  and  Fultz,  were  introduced  to  Japan.  JJ5/  In  1917,  Fultz  was  crossed  with  Daruma, 
a native  variety. 

In  1924,  Fultz- Daruma  was  crossed  with  Turkey  Red  and  in  1926,  the  second  gener- 
ation (F2)  was  grown  and  selected.  The  selection,  known  as  Tohoku  No.  34,  was  named 
Norin  10  JL9/  and  was  released  in  1935. 


16/  Triple  dwarf  variety  is  the  progeny  of  3 separate  semidwarf  types  of  wheat  (22) . 
17/  Strains  derived  from  crosses  between  wheat  and  rye  (104) . 

18/  Much  of  the  information  about  wheat  pedigree  in  Japan  was  extracted  from  (77) . 
19/  The  word  "Norin"  is  an  acronym  made  up  of  the  first  letter  of  each  word  in  the 
Romanized  title  of  the  Japanese  Iwate-Ken  Agricultural  Experiment  Station.  The 
numerals,  such  as  Norin  10  and  33,  are  selection  numbers. 
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Its  outstanding  characteristics  are:  (1)  a short,  stiff  straw  which  shows  virtually 
no  tendency  to  lodge  or  fall  over;  its  height  ranges  from  55  centimeters  to  80  centi- 
meters, or  about  one-half  to  two- thirds  the  height  of  ordinary  varieties;  and  (2)  more 
tillers  than  traditional  varieties,  which  result  in  more  heads. 

While  stationed  in  Japan,  a U.S.  agronomist,  S.C.  Salmon,  was  attracted  by  the 
short-statured  wheat.  When  he  returned  to  the  United  States  he  brought  with  him  Norin 
10  as  well  as  15  other  Japanese  varieties.  These  were  distributed  to  seven  State  agri- 
cultural experiment  stations  for  testing.  The  research  results  disclosed  that  these 
varieties  grew  better  on  Japanese  soils  with  rows  50  centimeters  apart,  contrasted 
with  15-25  centimeters  in  the  United  States.  In  addition,  most  of  the  flowers  were 
male  sterile;  therefore,  they  crossed  promiscuously  with  adjacent  varieties  instead  of 
undergoing  normal  self-fertilization.  The  wheat  flowers  also  unfolded  earlier  than 
U.S.  varieties  because  of  warmer  soil  and  longer  daylight  in  the  United  States. 

Orville  A.  Vogel,  a USDA  Agronomist  at  Washington  State  University,  recognized  the 
breeding  value  of  Norin  10.  In  1949,  a series  of  crosses,  including  Norin  10  x Brevor 
and  Norin  10  x Baart,  were  developed.  Vogel  concentrated  on  derivatives  of  the  Brevor 
crosses  with  Norin  10  and  developed  "Gaines,"  a disease  resistance  and  high-yielding 
semidwarf  winter  wheat.  Its  response  to  fertilizers  was  very  favorable.  In  1961, 

Gaines  was  released  by  the  Washington,  Oregon,  and  Idaho  Experiment  Stations.  Another 
varietal  derivative  of  Norin  10,  called  "Nugaines,"  produced  an  even  shorter  straw-- 
about  30-35  centimeters  shorter  than  standard  varieties  in  the  Pacific  Northwest.  It 
was  released  and  distributed  in  1965.  Both  Gaines  varieties  have  yielded  around  7 tons 
per  hectare.  Additional  semidwarf  wheat  varieties,  most  having  Norin  10  parentage, 
have  been  developed  by  12  other  states  (77) . 

In  1954,  long  before  Gaines  was  developed  in  the  United  States,  E.N.  Borlaug,  20/ 
of  the  Rockefeller  Foundation  in  Mexico,  obtained  some  of  the  early  crosses  and  breed- 
ing lines  which  carried  Norin  10  characteristics  (42).  With  these  lines,  he  began  a 
long  research  program  concentrating  on  crosses  between  the  most  important  Mexican 
varieties  and  Norin  10  x Brevor  and  Norin  10  x Baart.  Around  70,000  varieties  and 
lines  were  tested  in  different  locations. 

In  the  early  1960's,  a series  of  high-yielding  semidwarf  spring  wheat  varieties 
were  developed  and  released  to  Mexican  growers.  The  most  important  varieties  were: 

INIA  66,  Noroeste  66,  Tobrai  66,  Siete  Cerros,  Super  X,  Jaral  66,  Penjamo  62,  Lerma 
Rojo  64,  Ciano  67,  Azteca  67,  and  Norteno.  Most  of  them  are  high-yielding  derivatives 
of  Norin  10.  Under  normal  weather  conditions,  their  yields  range  between  4.5  and  6.0 
tons  per  hectare.  And  some  of  them  have  excellent  milling  and  baking  qualities  (INIA 
66,  Noroeste  66,  and  Ciano  67)  and  are  highly  resistent  to  rusts  (Tabari  66). 

These  varieties  have  been  introduced  in  many  countries  because  they  are  relatively 
insensitive  to  length  of  day  and  thus  allow  a wide  range  of  adaptation.  They  can  be 
grown  successfully  in  areas  where  other  high-yielding  varieties,  taken  out  of  their 
natural  habitat,  have  failed.  A greater  amount  of  daylight  provides  a longer  period 
of  photosynthesis.  Longer  exposure  usually  means  a shorter  growing  period  and  an 
earlier  maturity,  factors  which  might  permit  avoidence  of  dry  seasons  and  insects  and 
diseases,  and  afford  an  opportunity  for  practice  of  a double-cropping  system. 

The  response  of  these  high-yielding  varieties  to  fertilization  is  very  favorable. 
Tests  have  indicated  that  the  increase  in  yields  of  the  semidwarf  varieties  grown  under 
conditions  of  high-level  fertilization  and  adequate  irrigation  is  30  to  100  percent 
higher  than  for  traditional  varieties  grown  under  similar  conditions.  Adequate 


20/  Borlaug,  now  head  of  CIMMYT,  joined  the  Rockefeller  Foundation  in  1944. 
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application  of  fertilizers  produces  multiple  tillering,  larger  heads,  and  higher 
yields.  Because  of  the  stiff,  short  straw,  the  plant  does  not  lodge. 

Distribution  of  Semidwarf  Wheat 


The  introduction  of  the  new  semidwarf  wheats  to  other  countries  began  in  1963-64, 
when  Borlaug  visited  India  and  suggested  that  the  semidwarf  varieties  developed  in 
Mexico  could  be  tested  there.  As  a result,  India  imported  250  tons  of  Sonora  64  and 
Lerma  Rojo  64  seed  from  Mexico  and  distributed  it  to  State  Seed  Farms  and  5,000  se- 
lected wheat  growers.  Encouraged  by  successful  tests,  India  imported  18,000  more  tons 
in  1966.  This  seed  was  sown  on  close  to  400,000  hectares.  The  new  varieties  accounted 
for  about  20  percent  of  the  total  wheat  area  in  1967/68  and  about  30  percent  in  1968/69 
in  India  (102) . 

In  1963,  West  Pakistan  imported  a small  amount  of  seed  of  semidwarf  varieties  for 
testing,  and  in  1965,  purchased  350  tons  for  further  trials  and  multiplication.  In 
view  of  the  success  with  the  first  two  shipments,  plus  the  stress  of  two  poor  harvests, 
Pakistan  launched  in  1967  a record  conntercial  seed  purchase  with  Mexico  of  42,000  tons 
for  sowing  on  nearly  800,000  hectares. 

In  1962,  small  experiment  samples  of  the  semidwarf  varieties  were  introduced  in 
Turkey . The  Ministry  of  Agriculture  purchased  60  tons  of  Sonora  64  seed  in  1966. 

This  spring  variety  was  sown  on  close  to  800  hectares,  located  in  low  elevations  along 
the  Mediterranean  and  Aegean  Coasts.  The  use  of  high-yielding,  frost-resistant  winter 
varieties  was  programed  with  the  support  of  CIMMYT  and  USAID.  This  wheat  is  to  be 
grown  in  the  severe  climate  of  the  highlands  of  the  Anatolian  Plateau.  In  1967,  Turkey 
imported  22,400  tons  of  seed  of  semidwarf  varieties  (Penjamo  62,  Lerma  Rojo  64,  Super 
X,  Siete  Cerros,  Mayo  64,  Pitic  62,  and  Sonora  63).  This  was  sown  on  about  600,000 
hectares  (101) . 

During  the  1967/68  season  in  Afghanistan,  semidwarf  spring  wheat  accounted  for 
about  26,000  hectares.  It  was  sown,  with  good  results,  from  170  tons  of  seed  purchased 
from  Pakistan.  The  Government  has  launched  a program  for  winter  wheat  in  the  colder 
and  drier  high  elevations. 

Tunisia  and  Morocco  have  also  been  using  semidwarf  wheat,  but  mostly  on  a test 
basis  thus  far.  Their  imports  of  the  semidwarf  varieties  totaled  18,600  tons  in 
1966/67  and  64,600  tons  in  1967/68. 

The  area  sown  to  these  varieties  in  South  Asia,  West  Asia,  and  North  Africa  has  ex- 
panded sharply: 


Hectares 

1966/67.  . . . 628,000 

1967/68.  . . . 4,122,000 

1968/69.  . . . 7,410,000 

Source:  (13) . 

The  area  in  1968/69  accounted  for  roughly  one- third  of  total  sown  area  for  these 
regions. 
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Table  2. --World  grain  supplies,  1950/51-1967/68 
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JL/  Stocks  for  United  States,  Canada,  Argentina,  and  Australia  (July  1 basis) * 

2/  Stocks  for  United  States,  Canada,  Argentina,  Australia,  United  Kingdom,  EC,  Other  Western  Europe,  and  Japan 
(July  1 or  crop  year  basis)* 

3/  Stocks  are  relatively  small  and  have  been  ignored* 


Table  3. --Regional  changes  in  wheat  production,  area  in  wheat  and  wheat  yields,  1955/56-1959/60  to  1962/63-1966/67 
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Note:  Dash  indicates  data  not  readily  available  in  comparable  form. 

1/  Seeded  area  basis.  2 J Mexico  and  Guatemala.  3/  India  and  Pakistan  only.  Afghanistan  wheat  area  not  included,  but  ranges  be- 
tween 2,200,000  hectares  and  2,400,000  hectares.  4/  Korea  and  Taiwan  only.  5 J Sum  of  regions  shown.  6 / Figures  may  be  too  high 
because  data  are  questionable  for  this  period. 


Table  4.--World  wheat  production  by  regions,  1955/56-1968/69 
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Table  5. — World  wheat  area  by  regions,  1955/56  to  1968/69 
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Table  6. — Wheat  yields  by  regions,  1955/56  to  1968/69 
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Table  7. --World  wheat  production  by  regions  as  a percentage  of  total  production,  1955/56-1968/69 
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Table  8. --Producer  prices  for  wheat,  selected  regions,  1950/ 51- 1968/ 69--Con 
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footnotes  at  end  of  table 


Note:  Dash  indicates  data  is  not  readily  available  or  is  not  in  comparable  form 
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Table  9. --Supply  price  elasticities  for  wheat,  selected  countries  and  periods 
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Table  11. --India's  wheat  area,  yield  and  production,  total  and  semidwarf  varieties,  1965/66-1970/71 
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Figure  3 
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WHEAT  PRODUCER  PRICES 
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III.  — DEMAND:  WHERE,  HOW  MUCH,  AND  WHY 


The  desire  of  food  is  limited  in  every  man 
by  the  narrow  capacity  of  the  human  stomach, 
--Adam  Smith  in  The  Wealth  of  Nations 


Wheat  provides  directly  about  20  percent  of  the  total  food  calories  consumed  by 
the  world's  population.  It  is  the  national  food  staple  in  about  45  countries,  which 
account  for  35  percent  of  world  population.  Dependence  on  wheat  varies  widely  geo- 
graphically. In  Southern  and  Eastern  Europe,  the  Soviet  Union,  Argentina, and  West 
Asia,  over  30  percent  of  the  calories  come  from  wheat;  in  East  and  West  Africa  and 
East  Asia,  less  than  5 percent  are  derived  from  wheat  (42) . 

Wheat  is  the  major  ingredient  in  most  breads,  rolls,  chapatties  21/.  crackers, 
cookies,  biscuits,  cakes,  doughnuts,  muffins,  pancakes,  waffles,  noodles,  pie  crust, 
ice  cream  cones,  macaroni,  spaghetti,  pudding,  pizza,  bulgur,  rolled  flakes,  many  hot 
and  ready-to-eat  breakfast  foods,  and  baby  foods.  Germ,  bran,  and  malt  are  additional 
wheat  products. 

Wheat  is  also  used  as  a feed,  both  in  the  form  of  grain  or  byproducts  from  flour 
milling,  and  as  a forage  crop.  22/ 

Wheat  grain  varies  widely  in  chemical  composition,.  Though  often  thought  of  only  as 
a starch  crop,  wheat  also  contains  proteins,  minerals,  and  vitamins.  The  differences 
in  chemical  composition  have  far-reaching  effects  on  processing,  utilization,  nutritive 
value,  and  cost. 

Wheat  varieties  differ  considerably  in  milling  characteristics--notably  in  bran 
separation,  friability,  and  rapidity  of  bolting.  23/  Climate,  soil,  and  other  environ- 
mental factors,  as  well  as  genetic  factors,  cause  wide  fluctuations  in  the  composition 
of  wheat  varieties. 

The  definition  of  wheat  quality  usually  varies  from  one  class  to  another  and  is 
dependent  on  the  wheat's  suitability  for  a given  product  (fig.  7).  For  example,  the 
quality  of  a soft  winter  or  white  wheat  is  defined  in  terms  of  the  wheat's  suitability 
for  soft  wheat  milling  and  for  the  production  of  cakes,  cookies,  and  crackers.  The 
quality  of  a durum  wheat  is  defined  in  terms  of  the  wheat's  suitability  for  semolina 
and  macaroni  production.  Hard  red  winter  and  spring  wheat  quality  is  defined  in  terms 
of  specific  milling  and  baking  properties  that  determine  the  suitability  of  these 
wheats  for  milling  and  bread  production. 

Therefore,  in  viewing  demand,  it  should  be  recognized  that  wheat  is  not  a homo- 
geneous commodity ; rather,  there  are  subsets  of  demand  schedules  for  the  different 
classes  of  wheat.  Generally  speaking,  demand  for  the  various  qualities  of  wheat 
differs  within  and  between  countries.  Also,  with  tine,  demand  may  shift  from  one 
quality  or  class  to  another;  the  shifters  may  be  income,  technology,  price,  tastes, 
and  preferences. 


21/  Chapatti,  a pancake- shaped,  unleavened  bread,  is  a basic  food  in  India  and 
Pakistan. 

22/  Use  of  wheat  for  feed  has  increased  sharply  in  several  developed  countries  since 
1968.  Much  of  this  increase  stems  from  large  wheat  supplies  and  lower  prices,  both  of 
which  have  made  wheat  competitive  with  other  grains  for  feed. 

23/  Bolting  refers  to  the  sifting  property  of  wheat  flour. 
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Despite  the  existence  of  subsets  of  demand  schedules,  however,  demand  analysis  of 
wheat  by  class  on  a world  basis  is  not  feasible — the  necessary  data  are  either  lacking 
or  unreliable.  The  approach  thus  used  in  this  report  is  analysis  of  an  aggregated  de- 
mand for  wheat,  though  it  was  recognized  that  quality  differences  do  exist  among  the 
regions. 


Utilization 


Adam  Smith  may  have  only  been  partly  correct  in  his  statement  about  the  limitation 
on  man's  desire  for  food.  In  many  of  the  LDC's  the  narrow  capacity  of  the  human 
stomach  has  not  been  filled.  In  the  developed  regions  where  it  has,  desire  has  led  to 
vast  changes  in  the  diet.  These  concepts  have  particular  application  to  wheat. 

Patterns 

An  overall  indicator  of  the  pattern  of  world  wheat  consumption  is  annual  per  capita 
availability.  In  discussing  the  world  pattern,  a 3-year  average  for  the  base  period 
centered  on  1965/66  is  used.  Availability  includes  the  July- June  year's  trade  and 
stocks  coupled  with  the  production  of  the  first  year  shown.  (For  a more  detailed  ex- 
planation see  ch.  I.) 

During  the  base  period,  regional  per  capita  availabilities  ranged  widely--frora  3.1 
kilograms  in  Southeast  Asia  to  283.9  kilograms  in  the  Soviet  Union  (table  13).  The 
width  of  the  scale  reflects  the  broad  spectrum  of  cereal  consumption.  Wheat  is  a 
basic  staple  in  the  Soviet  Union,  but  it  is  not  in  Southeast  Asia--rice  is. 

Per  capita  availability  in  1964/65-1966/67  in  the  four  major  supplying  countries 
ranged  from  95.8  kilograms  in  the  United  States  to  212.2  kilograms  in  Canada.  Avail- 
abilities in  Australia  and  Argentina  were  194.3  and  172.8  kilograms,  respectively. 
Though  the  level  for  the  United  States  is  much  lower,  the  portion  used  for  feed  is 
also  low,  so  that  the  range  of  direct  per  capita  consumption  for  food  is  not  nearly 
as  great.  24/ 

Among  the  developed  importers,  per  capita  availabilities  in  the  EC,  the  United 
Kingdom,  and  Other  Western  Europe  ranged  between  154.2  and  131.1  kilograms.  In  South 
Africa  and  Japan,  consumption  was  68.6  and  48.6  kilograms,  respectively. 

In  the  central  plan  area.  Eastern  Europe's  availability  of  218.5  kilograms  was 
second  to  the  Soviet  Union's.  In  both  regions,  large  quantities  of  wheat  are  used  as 
feed.  Communist  Asia,  on  the  other  h^nd,  had  a relatively  low  availability  of  36.0 
kilograms  (table  13).  Commonly  thought  of  as  a rice  producer  and  consumer.  Communist 
Asia  is  one  of  the  world's  largest  wheat  producers.  But  this  is  offset  by  the  region's 
inmense  population. 

The  levels  of  per  capita  availability  in  the  less  developed  area  ranged  widely-- 
from  3.1  kilograms  in  Southeast  Asia  to  164.1  in  West  Asia.  Where  no  wheat  is  pro- 
duced, the  level  of  consumption  is  low  and  is  dependent  on  imports;  this  applies  to 
Southeast  and  East  Asia  25/  and  East  and  West  Africa,  where  availability  ranged  from 
3.1  to  12.1  kilograms.  West  Asia  and  North  Africa  are  wheat- producing  regions,  and 


24/  Feed  use  accounted  for  about  33  percent  of  Canada's  total  domestic  wheat  use; 
25  percent  of  Australia's;  5 percent  of  Argentina's;  and  10  percent  of  the  United 
States. 

25/  Small  amounts  of  wheat  are  produced  in  Burma,  Taiwan,  and  South  Korea. 
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this  is  reflected  in  their  relatively  high  level  of  per  capita  consumption  of  164.1 
and  103.1  kilograms,  respectively.  26/  Excluding  Argentina, in  the  three  regions  of 
Latin  America  where  wheat  is  both  produced  and  imported,  per  capita  availability 
ranged  between  35.8  and  59.5  kilograms. 

In  viewing  the  world  pattern  of  wheat  availability  or  consumption  during  the  base 
period,  one  can  conclude  the  following  regarding  per  capita  availability:  (1)  It  is 
high  in  the  major  wheat- producing  regions;  (2)  it  is  low  in  nonproducing  regions;  (3) 
it  is  relatively  high  in  developed  regions;  and  (4)  it  is  relatively  low  in  the  LDC's. 
One  can  expect  then,  that  per  capita  availability  should  be  higher  for  a developed  non- 
producer than  for  a less  developed  nonproducer.  Thus,  there  is  a relationship  between 
per  capita  availability  and  per  capita  income  and  production  (fig.  8). 

Trends 


All  life  moving  to  one  measure- -Daily  bread.  --W.W.  Gibson 


The  demand  for  wheat  as  a food  accounted  for  about  four- fifths  of  world  utili- 
zation of  wheat  before  World  War  II  (9).  This  proportion  may  not  have  changed  greatly 
until  very  recently,  when  increased  world  production  led  to  stock  buildups,  lower 
prices,  and  subsequently  increased  feed  utilization. 

In  viewing  per  capita  availabilities,  there  appears  to  be  a downtrend  in  most 
wheat- producing  developed  regions  and  an  uptrend  in  most  LDC's  (table  14).  It  Is  gen- 
erally concluded  that,  as  per  capita  income  rises  from  a relatively  low  level,  con- 
sumption of  wheat  will  increase,  but  as  income  continues  to  increase,  per  capita  con- 
sumption will  decline  to  some  level  and  thereafter  will  remain  relatively  stable. 

A comparison  of  1954-56  and  1964-66  also  reflects  the  influence  of  income  on  con- 
sumption (table  14).  Per  capita  availabilities  in  all  four  major  exporting  regions-- 
the  United  States,  Canada,  Argentina,  and  Australia  and  New  Zealand-  declined  during 
the  10-year  interval.  Per  capita  availability  in  the  United  Kingdom,  Other  Western 
Europe,  and  the  Republic  of  South  Africa  declined  5,  2,  and  4 percent,  respectively. 
Such  declines  generally  reflect  a consumption  shift  from  wheat  products.  The  EC,  on 
the  other  hand,  showed  an  increase  in  availability  of  3 percent  during  the  interval. 
This  rise  is  mainly  due  to  an  increasing  use  of  wheat  for  feed  resulting  partly  from 
EC  grain  policy  (83) . Japan's  per  capita  availability  increased  21  percent,  reflecting 
the  effect  of  rising  incomes  and  shifting  consumption  patterns.  27/ 

In  the  central  plan  regions,  per  capita  availabilities  increased  sharply  in  the 
Soviet  Union  and  Eastern  Europe,  which  was  surprising  since  their  levels  in  1954-56  at 
140  and  205  kilograms,  respectively — -were  relatively  high  already  and  their  consumption 
of  wheat  for  food  appears  to  be  declining  (31) . However,  since  stocks  are  included  in 
availabilities  for  these  regions,  part  of  the  increase  may  be  attributed  to  an  increase 
in  stocks.  Also,  there  are  indications  that  feed  use  of  wheat  may  be  increasing  along 
with  increases  in  livestock  production.  Communist  Asia's  per  capita  availability,  on 
the  other  hand,  declined  slightly,  from  37.4  to  36.0  kilograms. 

Per  capita  availabilities  in  the  LDC's  generally  increased;  East  South  America  was 
the  only  region  in  the  less  developed  area  that  had  a decline  (tables  21,  22). 


26/  Turkey,  Iran,  Morocco,  Algeria,  and  the  UAR  are  the  large  wheat  producing  coun- 
tries in  these  2 regions. 

27/  Feed  use  of  wheat  has  also  been  rising  in  Japan;  it  amounted  to  about  10  percent 
of  total  consumption  in  the  base  period  (83) . 
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Increases  in  all  other  regions,  except  West  Asia,  ranged  from  about  30  to  50  percent. 
Per  capita  availability  in  West  Asia,  which  was  already  relatively  high,  increased  10 
percent  to  164  kilograms.  28/  Though  the-  increase  in  four  of  these  regions--West 
Africa,  East  Africa,  Southeast  Asia,  and  East  Asia--was  relatively  high  in  the  10-year 
interval  between  1954-56  and  1964-66,  availabilities  were  still  relatively  low.  Also, 
these  are  not  wheat-producing  regions,  and  much  of  the  wheat  was  imported  under  food 
aid  programs. 


Factors  Affecting  Demand 

The  demand  for  wheat  may  be  thought  of  as  the  various  quantities  which  consumers 
will  purchase  at  various  prices,  other  things  being  equal.  The  quantity  taken  will  be 
affected  by  a number  of  factors,  such  as  (1)  consumers'  income,  (2)  price,  (3)  consumer 
tastes  and  preferences,  (4)  the  number  of  consumers,  and  (5)  prices  of  substitutes. 

There  are  two  major  markets  or  uses  to  which  the  domestic  demand  can  be  related-- 
the  market  that  consumes  wheat  as  a food  directly  29 / and  the  one  that  consumes 
products  of  livestock  which  have  been  fed  wheat.  There  are  other  significant  uses  of 
wheat--in  industrial  products  (starch  and  alcohol)  and  as  seed  to  be  sown  for  the  next 
crop,  for  example- -which  account  for  something  less  than  10  percent  of  total  utiliza- 
tion (46). 

Unfortunately,  data  do  not  permit  an  intensive  analysis  of  the  demand  functions 
for  each  market  on  a global  basis;  as  was  pointed  out  earlier,  demand  has  been  aggre- 
gated to  a national  or  regional  total  utilization.  30/ 

There  has  been  a great  deal  of  research  conducted  on  the  demand  for  wheat.  Waugh 
cites  a 5-page  paper  published  by  Lehfeldt  in  1914  as  one  of  the  first  two  serious 
attempts  to  measure  demand  statistically.  According  to  Waugh,  Lehfeldt  "attempted  to 
measure  the  elasticity  of  the  true  demand  curve  for  wheat,  considering  the  whole  world 
as  a single  market  (110) ." 

A review  of  demand  studies  was  made  to  identify  the  derived  relationships  that 
seemed  reasonable  and  could  be  used  for  the  projection  models.  The  following  sections 
summarize  the  findings.  Ultimately,  however,  the  pooled  judgment  of  experts  was  used 
in  arriving  at  many  of  the  demand  relationships  used  for  the  projections  of  this  study. 
Here,  the  situation  was  analogous  to  one  described  by  Brandow:  "Rigorous  statistical 

estimation  falls  far  short  of  producing  the  required  information.  In  a sense,  a set  of 
criteria  including  theoretical  relations,  good  but  not  'best'  fits  to  recent  data,  con- 
formance with  commonly  observed  market  behavior,  and  technological  relationships  re- 
placed error  variances  or  variance  rations  in  simple  models  assumed  to  specify  relevant 
relationships  correctly  (12)." 

Income 

Know  when  to  spend  and  when  to  spare...  --Fuller 

The  relationship  between  income  and  consumption  (availability)  was  discussed 
briefly  in  the  preceding  sections.  Traditionally,  this  relationship  has  been  used 


28/  Wheat,  which  was  probably  first  grown  in  West  Asia,  is  a basic  food  staple  of 
this  region. 

29/  Directly  is  a relative  term  in  this  sense  for  in  almost  all  cases,  wheat  under- 
goes some  degree  of  processing  before  it  is  consumed  as  food. 

30/  For  a discussion  on  demand  functions  for  different  wheat  markets  in  the  United 
States  see  (110) . 
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under  ceteris  paribus  conditions  to  explain  or  estimate  changes  in  consumption,  given 
a certain  schedule  of  demand.  Throughout  the  world,  there  is  a fairly  well  defined 
pattern  of  income-consumption  relationships  as  shown  in  table  22,  which  lists  the  co- 
efficients derived  in  various  studies. 

For  most  high-income  wheat- producing  nations,  the  income  elasticities  of  demand 
are  negative.  That  is,  as  incomes  rise,  with  other  factors  held  constant,  consumption 
of  wheat  declines.  Thus,  for  the  United  States,  Canada,  most  of  the  European  countries, 
and  Australia,  per  capita  consumption  has  been  declining  and  might  be  expected  to  con- 
tinue. The  elasticity  coefficients  for  these  countries  range  from  -0.1  to  -0.5.  For 
the  most  part,  the  income  elasticities  are  related  to  direct  consumption  of  wheat  as  a 
food  or  food  product.  Indirect  consumption  of  wheat  through  the  use  of  wheat  as  a feed 
will  be  discussed  later. 

For  most  low- income  nations,  where  per  capita  wheat^  consumption  is  relatively  low, 
the  income  elasticities  of  demand  are  positive.  That  is,  as  incomes  rise,  with  other 
factors  held  constant,  consumption  of  wheat  increases.  A large  part  of  the  less  de- 
veloped area  would  fall  in  this  category,  and  we  can  conclude  that  consumption  there 
will  increase  as  incomes  rise.  This  is  very  definitely  reflected  in  the  relatively 
high  income  coefficients  listed  in  table  22.  In  general,  the  income  elasticities 
range  from  0.1  to  0.8,  indicating  that  future  income  growth  in  the  LDC's  could  provide 
a substantial  kick  to  wheat  consumption. 

One  developed  region  which  traditionally  produced  and  consumed  very  little  wheat 
is  Japan.  During  1933-37,  rice  accounted  for  86  percent  of  cereal  consumption  (56) . 
Since  World  War  II,  however,  the  pattern  of  cereal  consumption  has  changed  markedly, 
with  wheat  consumption  increasing  and  accounting  for  a larger  share  of  the  total. 

Where  formerly  wheat,  in  noodle  form, was  a low-grade  substitute  for  rice,  it  is  now 
largely  consumed  in  the  form  of  bread.  While  the  increase  in  consumption  of  wheat  is 
associated  with  the  rapid  increase  in  Japan's  economic  development,  income  cannot  ac- 
count for  all  of  the  change.  Consumers'  tastes  and  preferences  shifted  decidely  as 
an  outgrowth  of  wartime  rationing,  a school  lunch  program,  and  a vigorous  promotional 
campaign  for  wheat  products.  However,  income  is  still  a strong  positive  influencing 
demand  factor  with  an  estimated  elasticity  of  about  0.3. 

Argentina  is  one  LDC  where  income  has  a negative  influence  on  consumption.  But 
considering  that  Argentina  is  a major  wheat  producer  and  has  a relatively  high  level 
of  consumption,  this  is  not  particularly  surprising.  The  income  elasticity  of  demand 
has  been  estimated  at  -0.6. 

Consideration  should  also  be  given  to  the  effect  income  has  on  feed  uses  of  wheat. 
The  intermediary  food  through  which  wheat  flows  is,  of  course,  livestock  products. 

And  quantitative  analysis  supports  the  general  theory  that  throughout  the  world,  con- 
sumption of  most  livestock  products  is  highly  responsive  to  income  growth.  Therefore, 
for  most  nations,  regardless  of  their  stage  of  economic  development,  as  incomes  in- 
crease or  continue  to  increase,  consumption  (and  production)  of  livestock  products  will 
also  increase  at  a corresponding  rate.  It  follows  then  that  if  livestock  production 
rises,  demand  for  feed  will  also  increase.  So,  given  the  right  set  of  conditions,  con- 
sumption of  wheat  for  feed  might  increase  when  consumption  of  wheat  for  food  is  de- 
clining. At  present,  the  right  set  of  conditions  are  in  force  and  this  phenomenon  can 
be  observed  in  the  United  States,  Canada,  and  many  European  countries,  including  the 
Soviet  Union.  Utilization  data  is  particularly  weak  in  this  respect,  so  analyses  have 
fallen  short  of  yielding  significant  results. 

However,  there  is  statistical  evidence  to  support  the  conditions  that  trigger  the 
use  of  wheat  for  feed.  The  immediate  indicator  is  price,  for  feed  use  will  step  up  as 
soon  as  the  price  of  wheat  reaches  a level  where  it  is  competitive  with  other  feeds. 
Traditionally,  wheat  has  been  priced  higher  in  comparison  with  coarse  grain,  and  it 


simply  was  not  profitable  to  feed  wheat  when  other  low-cost  feeds  were  available. 
Generally,  these  low  wheat  price  levels  have  resulted  from  large  world  supplies  of 
wheat  with  accumulations  of  stocks.  This  has  been  very  apparent  in  the  past  2 years. 

Prices 


Consumer  response  to  changes  in  price  is  one  of  the  important  concepts  in  demand 
analysis.  Elasticity  of  demand  is  most  often  used  to  indicate  how  responsive  the 
quantity  taken  of  a commodity  is  to  changes  in  the  commodity's  price,  given  a schedule 
of  demand.  It  is  defined  as  the  percentage  change  in  quantity  consumed  associated  with 
a percentage  change  in  price  (when  the  price  change  is  small).  The  elasticity  co- 
efficients are  normally  negative,  since  price  and  consumption  would  be  expected  to 
change  in  opposite  directions  (68) . 

The  paucity  of  price  data  for  wheat  is  a serious  limitation  to  a statistical 
analysis  of  price/demand  relationships  on  a global  basis.  However,  there  have  been  a 
number  of  country  studies  from  which  generalizations  can  be  made.  The  price  elas- 
ticities derived  in  some  of  these  studies  are  listed  in  table  16.  The  results  of 
these  studies  tend  to  support  the  following  hypotheses: 

1.  For  the  wheat-producing  regions  (both  developed  and  less 
developed,  food  demand  for  wheat  is  quite  inelastic.  31/ 

That  is,  the  response  to  changes  in  price  is  relatively 
small. 

2.  For  the  LDC's  that  do  not  produce  wheat,  demand  for  wheat 
is  more  elastic  (or  less  inelastic).  That  is,  the  re- 
sponse to  changes  in  price  is  relatively  great. 

3.  For  the  developed  non-wheat- producing  regions  (for  ex- 
ample, Japan),  demand  for  wheat  is  more  elastic  (or  less 
inelastic) . 

Having  targeted  the  nature  of  the  price  elasticities  of  demand,  efforts  were  then 
directed  to  determine  the  extent  that  wheat  demand  at  the  country  and  world  level  is 
reflected  in  internal  and  trade  prices.  To  measure  this  influence,  several  regressions 
were  formulated  expressing  price  as  a function  of  world  supplies.  Though  this  might 
seem  contradictory  to  conventional  demand  concepts  which  use  price  as  an  independent 
variable,  there  nevertheless  is  an  implicit  "demand"  function.  Waugh  has  stated: 

There  would  always  be  at  least  two  kinds  of  demand 
elasticity:  the  elasticity  of  expected  consumption 

with  respect  to  price  and  the  elasticity  of  expected 
price  with  respect  to  the  quantity  sold.  ...Back  in 
the  1920's  and  1930's  they  were  sometimes  called 
supply-price  curves,  and  expected  price -marketing 
curves  (110) . 

Since  a single  world  price  for  wheat  is  not  readily  available,  an  export  price  of 
one  of  the  major  suppliers  was  used  an  indicator  of  world  price  levels.  Simple  re- 
gressions between  the  export  prices  of  Canada,  Australia,  Argentina,  and  the  United 
States  (adjusted  for  subsidies)  show  that  these  prices  are  highly  correlated.  Similar 
analyses  between  these  export  prices  and  selected  import  prices  (after  allowing  for 
transportation  costs)  also  show  a high  degree  of  correlation. 

31/  Waugh  expounds  on  this  concept  in  reference  to  part  of  the  U.S.  farm  problem. 
"This  statistical  fact  lies  at  the  heart  of  the  farm  problem.  A small  surplus. •• 
depresses  prices  severely  (110) ." 


44 


Because  domestic  supplies  might  have  a special  influence  on  a country's  export 
price,  they  were  considered  separately  from  the  supplies  of  the  rest  of  the  world* 

Thus,  the  regressions  had  export  prices  as  a function  of  domestic  and  world  supplies. 

In  addition,  the  farm  price  was  also  related  to  the  same  factors  to  determine  the  ex- 
tent that  world  supply  conditions  directly  influence  domestic  farm  prices.  Below  are 
the  regressions  for  Canada. 

The  two  independent  variables--Canadian  wheat  supplies  and  other  world  wheat 
supplies — are  more  highly  correlated  with  export  prices  than  with  producer  prices 
(eqs.  1 and  2).  As  would  be  expected,  the  coefficients  are  negative  in  both  cases, 
indicating  that  a drop  in  price  is  associated  with  an  increase  in  per  capita  wheat  sup- 
plies. The  results  of  equation  1,  if  one  accepts  them5 indicate  that  with  a 10- percent 
increase  in  Canadian  supplies,  producers'  price  will  fall  3 percent.  A 10- percent  in- 
crease in  the  rest  of  the  world's  supply  will  decrease  producers'  price  by  1 percent. 

Equation  2 indicates  that  Canadian  export  prices  are  more  responsive  to  world 
wheat  supplies  than  to  Canadian  supplies.  A 10- percent  increase  in  Canadian  supplies 
decreases  the  export  price  by  less  than  a percent,  while  a similar  increase  in  world 
supplies  decreases  the  export  price  by  8 percent. 

Equations  3 and  4 include  additional  independent  variables — barley  prices  and 
trend.  In  both  cases,  changes  in  world  supplies  affect  Canadian  prices;  the  largest 
impact  is  still  on  export  prices,  as  would  be  expected. 
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Where  the  period  analyzed  was  1951/52-1966/67  and 

PFW  = Farm  price  of  wheat  in  current  Canadian  dollars  per  ton  (final  realized 

price  received  by  farmers.  Northern  No.  1,  in  Store  Ft.  Wm./Port  Arthur). 

PMW  « Export  price  of  wheat  in  U.S.  dollars  per  ton  (No.  1 Manitoba,  basis  in 

Store  Ft.  Wm./Pt.  Arthur). 

PFB  ss  Farm  price  of  barley  in  current  Canadian  dollars  per  ton  (final  realized 

price  of  No.  3,  Canadian  Western  6- row  barley,  basis  in  Store  Ft.  Wm./Pt. 
Arthur) . 

SW/P  = Per  capita  Canadian  wheat  supply,  production  plus  August  1 stocks,  in  1,000 
kilograms. 
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WSWW/P  = Per  capita  world  wheat  production  plus  July  1 wheat  stocks  of  the  United 

States,  Canada,  Argentina,  and  Australia,  minus  per  capita  supply  of  wheat 
available  in  Canada  (basis  July  1 stock),  in  kilograms. 

T - Time  with  1950/51  • 1. 

DW  = Durban  Watson  statistic. 

SE  = Standard  error  of  the  estimate. 

E = Elasticity  calculated  at  the  means. 

t = Student  t test  value. 

2 

For  Argentina,  regression  analysis  yielded  a low  correlation  (R  -.25)  in  explain- 
ing changes  in  producer  prices  (deflated)  and  export  prices  by  Argentina  and  world 
wheat  supplies.  Exchange  rates,  Government  restrictions,  the  variable  level  of  export 
taxes,  and  the  deflation  index  may  account  for  the  poor  relationship.  In  two  of  the 
equations  (2  and  4),  the  coefficients  for  world  wheat  supplies  (WSWW/P)  are  positive 
where  a negative  sign  was  expected.  Again,  as  in  the  case  of  Canada,  world  supplies 
have  a larger  impact  on  domestic  prices.  If  the  results  of  the  equations  are  accepted, 
a 10-percent  increase  in  domestic  wheat  supplies  will  decrease  domestic  prices  by  1 to 
2 percent.  However,  while  world  supplies  will  affect  export  prices,  they  do  not  neces- 
sarily affect  domestic  prices. 
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Where  the  period  analyzed  was  1951/52-1966/67,  and 

PMW  = Export  price  of  Argentine  wheat  in  U.S.  dollars  per  ton  (No.  1 Semihard  and 

Hard,  f.o.b.  Buenos  Aires). 

SWD/P  = Argentine  per  capita  wheat  supply  (production  plus  beginning  stocks) 

December  1 crop  year  basis,  in  kilograms. 

WSWW/P  = Per  capita  world  wheat  production  plus  July  1 stocks  of  four  major  exporters 
minus  SWD/P,  in  kilograms. 

T * Time,  1950/51  = 1. 

PFW/C  = Domestic  price  of  wheat.  No.  1 and  No.  2 Semihard,  Buenos  Aires,  in  pesos 
per  ton  deflated  by  the  cost  of  living  index  (1962=100). 
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PFC/C 


Market  price  for  yellow  corn  at  Buenos  Aires  in  pesos  per  ton  deflated  by  the 
cost  of  living  index  (1962=100). 

Per  capita  income  in  1962  pesos. 


Y/P 


One  could  infer  from  these  relationships  that  the  demand  for  wheat  was  elastic 
since  the  price  flexibilities  indicate  that  the  relative  change  in  price  levels  is 
less  than  the  relative  change  in  supply  levels.  However,  these  relationships  indicate 
that  the  inelasticity  of  demand  confirmed  by  other  analyses  is  being  muted  by  the  price, 
supply,  and  export  policies  of  the  major  exporters.  On  the  other  hand,  these  analyses 
show  that  the  major  exporters  cannot  completely  isolate  the  effect  that  a substantial 
production  change  would  have  on  the  world  price  level. 

Tastes  and  Preferences 

Do  not  do  unto  others  as  you  would  that  they  should  do  unto 
you.  Their  tastes  may  not  be  the  same.  — George  Bernard  Shaw 

The  concept  of  changing  tastes  and  preference  is  often  confused  with  changing  con- 
sumption due  to  changes  in  income.  But  these  are  two  separate  demand  determinants 
whose  effects  are  difficult  to  separate  analytically.  Taste  and  preference  changes  may 
be  evolutionary,  resulting  from  economic  development  or  some  external  influence.  Per- 
haps one  of  the  best  illustrations  from  the  standpoint  of  wheat  is  the  pattern  and  trend 
of  consumption  in  Japan.  It  has  been  noted  that  prior  to  World  War  II  rice  accounted 
for  86  percent  of  cereal  consumption;  wheat  was  considered  an  inferior  substitute  and 
was  consumed  in  small  quantities  in  the  form  of  noodles. 


After  World  War  II,  there  was  a decided  shift  in  tastes,  with  per  capita  con- 
sumption of  rice  declining  and  wheat  increasing.  Was  the  shift  inevitable  with  Japan's 
rapid  economic  development?  Keefer  and  Barry  commented  that  "no  necessary  replacement 
of  rice  by  wheat  appears  obvious  except  at  the  margin  as  an  incidence  of  greater  diver- 
sification (65) ."  They  list  the  following  as  the  taste  shifters: 

1.  The  school  lunch  program  initiated  in  1947. 

2.  Promotion  of  the  nutritional  benefits  of  wheat 
products. 

3.  Emulation  of  "Western"  tastes. 

4.  Urbanization. 


Thus,  without  these  shifters  there  may  have  been  little  change  in  per  capita  wheat 
consumption  in  Japan  though  income  increased  at  an  astonishing  rate.  The  premise  of 
shifting  tastes  and  preferences  is  one  important  cornerstone  for  promotion  of  any 
product  in  a new  market.  Market  promotion  programs  for  wheat  have,  in  fact,  been  de- 
veloped in  several  of  the  traditional  rice  consuming  countries  of  the  Far  East,  in 
addition  to  Japan. 

Consumption  patterns  for  wheat  may  have  been  given  an  impetus  from  food  aid  pro- 
grams. Wheat  has  been  the  only  food  grain  in  large  enough  supply  to  fill  the  food 
needs  of  recipient  countries  even  though  these  countries  may  have  preferred  rice  or 
another  food  grain. 

Of  course,  taste  may  shift  away  from  wheat  to  other  products,  as  it  has  in  many  of 
the  developed  countries.  Except  in  Japan,  however,  the  shift  has  not  been  to  another 
grain,  as  it  has  in  the  LDC's,  but  to  other  commodities  groups--such  as  livestock 
products  and  fruits  and  vegetables. 
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Changing  tastes  and  preferences  are  reflected  in  the  trend  variable  of  the  pro- 
jection models  used  in  this  report.  The  trend  here  is  the  change  in  wheat  consumption 
net  of  price  changes.  This  concept  is  discussed  in  more  detail  in  chapter  VI. 

Substitution  From  Price  Effects 


...And  I heard  a voice  say,  A measure  of  wheat  for  a penny; 
and  three  measures  of  barley  for  a penny...  --Revelation  6:5,6 

The  previous  section  focused  on  substitution  or  shifting  demand  as  a result  of 
changing  tastes.  But  there  is  also  substitution  from  changing  prices.  A change  in 
the  relative  price  structure  of  competing  products  normally  results  in  a shift  In  con- 
sumption. 32/  The  consumer  substitutes  a relatively  lower  priced  product  for  a rela- 
tively higher  priced  product.  Wheat/rice  consumption  can  again  be  used  to  illustrate 
this  concept.  Several  regressions  were  run  using  data  for  the  period  1957-67.  One 
used  the  consumption  of  rice  as  a function  of  (1)  the  price  index  of  rice,  (2)  the 
price  index  of  flour  (and  products),  (3)  per  capita  expenditure,  and  (4)  time,  and 
yielded  the  following  result: 


Xx  = 131.686  - 134.109  log  X4  + 133.649  log  X5  -9.795  log  X?  + 50572  log  Xg 

r2  q,  t = 6.298  1.735  0.270  0.942 

nu  I E = -.52  .52  .038 

“ - U62  SE  = 1.59 

Variables 

X-^  = Per  capita  consumption  of  rice,  kgs. 

X^  = Whole  rice  price  index  (1960=100). 

X^  = Wholesale  price  index  of  flour  and  flour  products  (1960=100). 

Xy  = Per  capita  private  consumption  expenditure  index  deflated  by 
consumer  price  index  (1960=100). 

Xg  = Time  (1957=1). 

The  student  "t"  values  are  right  under  the  regression  co- 
efficients; a value  over  2.4  indicates  that  the  regression 
coefficient  differs  significantly  from  zero  at  the  5 per- 
cent probability  level. 

E = Elasticity  computed  at  the  means. 

The  direct  and  cross  price  effects  are  of  the  correct  sign,  indicating  that  rela- 
tive price  levels  do  have  an  effect  on  the  consumption  pattern  of  wheat  and  rice.  The 
size  of  the  price  coefficients  also  seem  acceptable.  Another  example  of  price  sub- 
stitution is  the  recent  increase  in  the  use  of  wheat  for  feed  in  countries  where  stocks 
have  increased  sharply,  particularly  in  Western  Europe,  Canada,  and  the  United  States. 
The  following  data  for  the  United  States  show  the  wheat/corn  price  ratio  and  the 
quantity  of  wheat  fed  for  the  crop  years  1963-69:  33/ 


32/  Changes  in  consumption  caused  by  price  changes  are  the  result  of  a substitution 
effect,  which  is  discussed  in  this  section,  and  an  income  effect.  Usually,  the  sub- 
stitution effect  is  by  far  the  stronger  since  a moderate  increase  in  price  does  not 
lower  the  consumer's  income  substantially  (68). 

33/  The  wheat/corn  ratio  is  the  price  of  wheat  per  bushel  divided  by  the  price  of 
corn  per  bushel.  Prices  are  the  season  averages  received  by  farmers  from  (105) . Wheat 
fed  taken  from  selected  issues  of  (41) . 
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Wheat/corn 


price  ratio 

Wheat  fed 
Million  tons 

1963 . 

0.5 

1964 

1.9 

1965 . 

4.2 

1 966 • • o • • • • 

1.31 

2.7 

19670  „ 

1.6 

1968 

1.15 

4.7 

1969 

1.08 

5.4 

These  data  indicate  that  as  the  price  difference  between  corn  and  wheat  narrows,  the 
amount  of  wheat  going  into  feed  increases,,  In  1963,  when  the  price  ratio  was  1.67, 
only  0.5  million  tons  were  fed;  in  1969,  with  a ratio  of  only  1.08,  an  estimated  5.4 
million  tons  were  expected  to  be  fed.  The  substitution  effects  of  competing  grains 
have  been  estimated  and  are  accounted  for  in  the  projections  models  discussed  in 
chapter  VI. 
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Table  13. --Supply  and  availability  of  wheat  by  regions,  average  1964/65-1966/67 
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Note:  Dash  indicates  data  not  available  in  comparable  form, 


Table  14. --Wheat  per  capita  availability  by  regions,  averages 

1954/55-1956/57  and  1964/65-1966/67 


Region 


1964/65-1966/67 


Kilograms 


Major  exporters: 

United  States.  ...... 

Canada  oo..o««o.. 

Argent ina.  ..  

Australia  & New  Zealand.  . 

Developed  importers: 

Japan.  

EC  . . . 

United  Kingdom  ...... 

Other  Western  Europe  ... 
South  Africa,  Rep.  of.  . . 

Central  plan  countries: 

USSR  ...  

Eastern  Europe  ...... 

Communist  Asia  .....  . 

Less  developed: 

Central  America  & Caribbean 
East  South  America  .... 
West  South  America  .... 

North  Africa  

West  Africa. . 

East  Africa . 

West  Asia......... 

South  Asia  ........ 

Southeast  Asia  

East  Asia  & Pacific.  ... 


98.6 

95.8 

273.8 

212.2 

183.9 

172.8 

205.0 

194.3 

40.2 

48.6 

1/149.4 

154.2 

157.0 

149.6 

133.6 

131.2 

63.3 

60.6 

215.0 

283.9 

139.9 

218.5 

37.4 

36.0 

29.5 

35.8 

43.2 

39.7 

58.0 

59.5 

85.3 

103.1 

3.3 

4.9 

7.2 

9.3 

155.9 

164.1 

30.8 

41.8 

2.6 

3.1 

9.5 

12.1 

1/  1955/56-1956/57  average. 
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Table  15o--World  wheat  availability  by  regions,  1955/56-1968/69 
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Table  16. — Wheat  per  capita  availability  by  regions,  1955/56-1968/69  \! 
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Table  17. --Income  and  price  elasticities  of  demand  for  wheat  reported  in  studies,  by  country  or  region 


Country 

and 

Period 

Income 

Price 

Trend 

Comments 

reference 

studied 

elasticity 

elasticity 

United  States: 

(94).  . . . 

1950-62 

-0.35 

-0.35 

Food  use. 

(12).  . . . 

1955-57 

0 

-0.16 

0.11 

Assumed:  Trend  is  percent  per 

year  due  to  time  and  population. 

(85).  . . . 

1955-66 

-.30 

Food  use,  Log  Inverse. 

Canada: 

(94).  . . . 

1950-62 

-0.08 

-0.26 

Food  use. 

FRAD.  . . . 

1951-66 

+0.50 

-1.00 

All  uses. 

FRAD.  . . . 

1951-66 

0.16 

-0.07 

Food  use. 

(85).  . . . 
Argentina: 

1955-66 

-0.40 

Food  use.  Log  Inverse. 

(94).  . . . 

1950-62 

-0.26 

-1.48 

Total  use. 

FRAD.  . . . 
Australia: 

1951-66 

-0.77 

-0.28 

Total  use. 

(94).  . . . 

1950-62 

-0.59 

-0.20 

Food  use. 

(25).  . . . 

1947-63 

+0.22 

-0.65 

Food  use. 

(85).  . . . 

1955-66 

-0.60 

Total  use. 

South  Africa, 

Rep. 

of: 

(5)  . . . . 

1946-65 

0.35 

0.3 

Food  use. 

Japan: 

(94).  . . . 

1950-52 

0.50 

-1.50 

All  uses. 

(94).  . . . 

1950-52 

0.35 

-0.14 

Food  use. 

(85).  . . . 

1955-66 

0.30 

United  Kingdom: 

(94).  . . . 

1950-52 

-0.37 

-0.29 

Food  use. 

(94).  . . . 

1950-52 

-0.01 

-0.33 

All  uses. 

(85).  . . . 

1955-66 

-0.60 

(64).  . . . 

1950-61 

-0.20 

France: 

(94).  . . . 

1950-52 

-0.26 

-0.11 

Food  use. 

(16).  . . . 

1950-60 

-0.25 

-0.36 

Bread  and  other  flour  products. 

(85).  . . . 
Germany: 

1955-66 

-0.45 

Food  use. 

(94).  . . . 

1950-52 

-0.50 

Food  use,  Log  Inverse. 

(85).  . . . 

1955-66 

Italy: 

(85).  . . . 

1955-66 

-0.10 

Food  use.  Log  Inverse. 

Netherlands : 

(8y.  . . . 

Belgium: 

1955-66 

-0.50 

Food  use.  Log  Inverse. 

(85).  . . . 

1955-66 

-0.40 

Food  use.  Log  Inverse. 

Austria : 

(I)  . . . . 

1950-59 

0.01 

Food  use. 

(85).  . . . 

1955-65 

-0.05 

Food  use:  for  projections. 

(30).  . . . 

1955-66 

-0.30 

Denmark: 

(!)  . . . . 

1953-65 

-0.08 

-0.13 

Food  use. 

(85).  . . . 

1955-65 

-0.14 

Food  use:  for  projections. 

(30).  . . . 

1955-65 

-0.20 

Food  use. 

Finland : 

(85).  . . . 

1955-65 

-0.65 

Food  use. 

(30).  . . . 

1955-66 

-0.20 

Food  use. 

Greece: 

(85)-  • • • 

1955-65 

-0.20 

Food  use:  for  projections. 
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PERCENTAGES  OF  PROTEIN  IN  WHEAT  USED  IN  DIFFERENT  END  PRODUCTS 


All  purpose  flour 


N oodles 


(Oriental) 


Crackers 


Pie  crust  & doughnuts 


Cookies 


Cake 


Whole  wheat  bread 


Hearth  bread 


Macaroni  & egg  noodles  (U.S.) 


White  bread 


10  11  12  13  14 

PERCENTAGE  OF  PROTEIN  IN  WHEAT 


SOURCE:  (87  ). 
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Figure  7 
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WHEAT  AVAILABILITY  AND  PER  CAPITA  INCOME 
BY  REGIONS,  AVERAGE  1964/65-1966/67 

PER  CAPITA  AVAILABILITY  (Kilograms) 
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IV. --INTERNATIONAL  WHEAT  AND  WHEAT  FLOUR  TRADE  34/ 
Trade  which,  like  blood,  should  circularly  flow.  --Dryden 


Wheat  is  by  far  the  most  widely  traded  food  internationally.  It  is  also  the  most 
highly  commercial  grain  crop  in  the  world;  in  recent  years,  international  trade  was 
equal  to  around  one-fifth  of  the  world's  wheat  crop  (87) . Wheat  trade  has  supplemented 
domestic  supplies  of  some  countries,  has  complemented  supplies  of  others  (for  blending 
to  improve  milling  and  baking  quality),  and  has  been  the  only  source  of  supply  for  non- 
producing countries.  It  has  been  the  major  commodity  in  food  aid  programs  to  countries 
which  do  not  have  the  means  to  import  under  normal  commercial  terms. 

This  chapter  provides  a perspective  for  wheat  trade,  using  1964-66  as  a period  of 
reference;  and  it  discusses  changes  in  the  historical  patterns  of  trade.  The  cases 
where  the  1964-66  situation  was  clearly  abnormal  are  noted.  It  now  appears  that  import 
demand  during  this  period  was  unusually  strong  because  of  poor  crops  in  two  major  areas, 
the  Soviet  Union  and  South  Asia.  Some  recent  developments,  which  have  altered  the 
course  of  trade,  will  be  discussed. 

Nearly  all  major  classes  of  wheat,  including  hard,  soft,  and  durum,  enter  world 
trade  (table  18)  „ Because  the  characteristics  of  these  classes  differ,  trade  responds 
to  different  demands  in  different  regions.  Over  time,  the  composition  of  world  trade 
by  classes  has  changed.  The  hard  wheats  comprise  the  largest  part,  but  their  share  de- 
clined from  about  four-fifths  in  the  midfifties  to  two-thirds  in  the  raidsixties.  The 
share  of  soft  wheats  increased  from  one-fifth  to  one-third  during  the  same  period.  One 
reason  for  the  shift  was  rising  soft  wheat  exports  to  the  LDC's  (54) . 

International  wheat  trade  may  generally  be  described  as  an  oligopoly,  or  a system 
of  a few  sellers  and  many  buyers.  Since  World  War  II,  the  framework  of  the  pricing 
system  has  been  set,  to  a large  extent,  by  international  agreement;  first,  the  Inter- 
national Wheat  Agreement,  and  more  recently,  the  International  Grains  Arrangement  (see 
ch.  V)0 

Wheat  flour  is  included  as  wheat  in  this  chapter,  though  this  element  of  world 
wheat  trade  has  important  characteristics  of  its  own.  From  a literal  point  of  view, 
flour  is  a separate  commodity,  but  for  the  purposes  of  this  report  it  is  more  meaningful 
to  consider  all  wheat  products  in  terras  of  grain  equivalent.  During  the  1960's,  there 
was  little  absolute  growth  in  flour  trade.  In  recent  years,  flour  has  accounted  for 
around  10  percent  of  total  wheat  trade.  The  exporters  are  chiefly  developed  countries-- 
mainly,  the  United  States,  Canada,  France,  West  Germany,  Italy,  Australia,  and  the 
Soviet  Union.  Shipments  to  the  developed  area  have  declined  in  recent  years,  but  ex- 
ports to  the  LDC's  have  been  increasing;  however,  this  rise  has  been  due  mainly  to 
shipments  under  U.S.  food  aid  programs.  In  non-wheat -producing  countries,  where  the 
consumption  of  flour  is  increasing,  there  has  been  a general  trend  to  establish  a 
domestic  milling  industry,  causing  a switch  in  imports  from  flour  to  wheat.  In  coun- 
tries with  established  flour  milling  industries,  import  policy  generally  tends  to  be 
protective,  favoring  wheat  in  lieu  of  flour  (54) . 


Major  Markets 

During  1964-66,  world  wheat  and  wheat  flour  imports  averaged  57.4  million  tons 
(table  19).  Of  this  total,  the  LDC's  accounted  for  40  percent;  the  Communist  area. 


34/  Trade  data  in  this  section  are  calendar  year  for  the  most  part  and  include  flour 
in  wheat  equivalent.  The  regional  classification  and  much  of  the  data  are  given  in  (71). 
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34  percent;  and  the  developed  countries,  26  percent  (table  21), 

Imports  by  the  Communist  area  during  this  period  were  unusually  large  because  of 
Soviet  purchases  resulting  from  two  poor  grain  harvests  in  1963  and  1965.  Imports  by 
the  Soviet  Union  averaged  7.6  million  tons  in  1964-66,  compared  with  only  1.1  million 
tons  during  the  preceding  3 years.  In  1961-63,  the  Communist  area  as  a whole  accounted 
for  only  10  percent  of  world  imports. 

Imports  of  the  developed  area  were  concentrated  in  three  commercial  market  regions 
--Japan,  the  European  Community,  and  the  European  Free  Trade  Association  (EFTA). 

In  1964-66,  Japan's  imports  of  3.7  million  tons  accounted  for  6.5  percent  of  the 
world  total;  the  EC's  imports  of  4.5  million  tons  accounted  for  7.8  percent;  and  EFTA's 
5.7  million  tons,  for  9.9  percent.  West  Germany  and  the  Netherlands  were  the  largest 
country  markets  in  the  EC,  although  the  other  member  countries  imported  substantial 
quantities.  In  EFTA,  the  United  Kingdom  was  by  far  the  largest  market. 

In  the  LDC's,  three  of  the  nine  regions--South  Asia,  Latin  America,  and  North 
Africa --accounted  for  three-fourths  of  wheat  imports.  And  the  imports  of  only 
four  countries--India , Pakistan,  Brazil,  and  the  United  Arab  Republic--accounted  for 
55  percent  of  imports  by  the  LDC's,  as  shown  below: 

1,000  tons  Percent  1/ 


Ind ia 

6,648 

29.2 

Pakistan  . . . 

1,456 

6.3 

Brazil  .... 

2,311 

10.1 

UAR 

2,081 

9.1 

Total  . . . 

12,496 

54.8 

1/  Percentage 

of  wheat 

imports  by 

LDC's. 

It  should  be  noted  that  import  needs  of  India  and  Pakistan  during  1964-66  were  un- 
usually large  because  of  poor  harvests  during  the  severe  drought  years  of  1965  and 
1966. 


The  bulk  of  world  imports  originate  in  the  United  States,  Canada,  Australia, 
Argentina,  France,  and  the  USSR.  These  suppliers  accounted  for  about  95  percent  of 
world  wheat  trade  in  1964-66.  Apart  from  imports  supplied  by  Argentina,  nearly  all  of 
the  world's  wheat  imports  originated  in  the  developed  area. 

During  1964-66,  the  developed  countries  purchased  five-sixths  of  their  imports 
from  the  United  States,  Canada,  Australia,  and  Argentina.  In  terms  of  quantity,  ship- 
ments from  these  four  countries  amounted  to  the  following: 

1 ,000  tons 


United  States 4,490 

Canada 5,362 

Australia.  1,442 

Argentina 1,200 

Total 12,494 


The  remaining  one-sixth  came  mostly  from  European  countries  (chiefly  France). 
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In  the  Japanese  market,  the  United  States  and  Canada  were  the  major  suppliers, 
accounting  for  52  percent  and  36  percent  of  the  imports,  respectively;  Australia 
accounted  for  nearly  all  of  the  remainder  (table  22).  In  the  EC,  the  United  States, 
Canada,  and  Argentina  supplied  just  over  three-fourths  of  the  imports;  intra -Community 
trade  (mainly  from  France)  accounted  for  most  of  the  remainder.  Over  half  of  EFTA's 
imports,  which  are  mainly  U.K.  purchases,  originated  in  Canada  and  Australia.  These 
two  Commonwealth  members  accounted  for  43  and  12  percent  of  the  purchases,  respectively; 
the  United  States  accounted  for  15  percent  and  the  EC  for  22  percent. 

As  mentioned  previously,  1964-66  was  a period  in  which  the  Soviet  Union  purchased 
very  large  quantities  of  wheat.  Canada  was  by  far  its  largest  supplier,  accounting  for 
57  percent  of  Soviet  imports;  other  countries  supplying  significant  amounts  were: 
Australia,  12  percent;  the  EC  (mainly  France),  11  percent;  Argentina,  10  percent;  and 
the  United  States,  8 percent. 

Eastern  Europe's  imports,  which  averaged  6.4  million  tons  in  1964-66,  came  from 
the  Soviet  Union  (28  percent),  the  United  States  (24  percent),  the  EC  (21  percent),  and 
Canada  (20  percent). 

Imports  by  Communist  Asia  35/  of  5.8  million  tons  came  mainly  from  three  countries 
--Australia,  Canada,  and  Argentina,  accounting  for  37,  35,  and  23  percent,  respectively. 

In  the  less  developed  area,  wheat  trade  comes  from  the  developed  exporters  almost 
exclusively,  except  for  Argentina.  A distinguishing  characteristic  of  this  area's  im- 
ports is  that  well  over  half  the  22.8  million  tons  imported  in  1964-66  were  under 
special  transactions,  mainly  food  assistance  programs.  36/  Because  of  its  food  aid 
program  (P.L.  480),  the  United  States  is  by  far  the  largest  supplier,  accounting  for  two- 
thirds  of  the  1964-66  imports  of  the  LDC's. 

In  South  Asia,  where  imports  totaled  8.5  million  tons,  the  United  States  supplied 
86  percent;  Australia  and  Canada  accounted  for  6 percent  each.  In  Latin  America,  the 
United  States  supplied  47  percent  of  the  total  6.0  million  tons;  other  major  suppliers 
were  Argentina,  with  27  percent,  and  Canada , with  16  percent.  The  Soviet  Union  was 
also  a supplier  in  Latin  America  (largely  Cuba),  providing  8 percent  of  the  total. 

The  United  States  was  the  major  supplier  in  North  Africa,  providing  70  percent  of 
the  total  imports  of  3.4  million  tons.  The  EC  (mainly  France)  was  the  other  large 
supplier  to  this  region,  accounting  for  24  percent  of  total  imports. 

In  West  Asia,  the  United  States  and  Australia  were  the  two  major  suppliers,  ac- 
counting for  62  and  24  percent  of  the  1.8  million  tons  of  imports.  In  other  countries 
in  East  Asia  (mainly  South  Korea,  Taiwan,  and  the  Philippines),  the  United  States 
supplied  nearly  three-fourths  of  total  imports;  Canada  and  Australia  were  the  other 
main  suppliers,  accounting  for  12  and  8 percent  of  total  imports,  respectively. 


35/  For  all  practical  purposes.  Mainland  China.  36/  The  International  Grains 
Arrangement  definition  of  a special  transaction  is  "one  which  whether  or  not  within  the 
price  range,  includes  features  introduced  by  the  Government  of  a country  concerned  which 
does  not  conform  with  usual  commercial  practices."  See  art.  3 in  (62) . According  to 
IWC  compilations,  in  1964-66^LDC's  imports  by  special  transaction  averaged  13.3  million 
tons. 
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Major  Exporters 


A few  countries  account  for  the  bulk  of  world  wheat  exports.  The  following  list 
shows  the  six  major  exporters  and  their  share  of  the  market  during  1964-66: 


1.000  tons 

Percent 

United  States.  . . . 

21,747 

37.9 

Canada . 

14,773 

25.8 

Australia.  ..... 

6,092 

10.6 

Argentina.  ..... 

5,161 

9.0 

France  . 

4,178 

7.3 

USSR 

2,369 

4.2 

Total 

54,320 

94.8 

Together  they  accounted  for  95  percent  of  world  exports.  37/  The  United  States 
and  Canada  are  distinctly  the  major  suppliers,  with  38  and  26  percent  of  total  exports, 
respectively.  Exports  of  Australia,  Argentina,  France,  and  the  USSR  ranged  from  4 to 
11  percent  of  the  world  total. 

With  the  exception  of  Argentina,  all  major  wheat  suppliers  can  be  classified  as 
developed  nations.  Because  wheat  is  not  adaptable  to  the  tropics,  those  countries 
primarily  located  in  tropical  or  subtropical  climates  are  precluded  from  wheat  produc- 
tion (and  exports). 

However,  many  LDC's  do  raise  wheat;  the  major  producers  are  in  North  Africa,  West 
Asia,  and  South  Asia.  38/  Some  of  these  countries - -Mexico , Syria,  Tunisia,  and 
Morocco--have  exported,  but  on  a relatively  small  scale.  39/  In  the  1960's,  most  of 
these  countries  imported  wheat  to  supplement  their  domestic  supplies. 

The  terms  of  trade  offered  by  the  major  wheat  exporters  have  been  liberalized  re- 
cently. According  to  compilations  of  the  International  Wheat  Council,  special  trans- 
actions (see  footnote  36,  for  definition),  accounted  for  one-third  of  the  volume  of 
world  trade  during  1964/65-1966/67.  The  United  States,  through  its  Food  for  Peace  Pro- 
gram (P.L.  480),  accounted  for  the  largest  part  of  these  sales.  In  fact,  P.L.  480  sales 
comprised  the  largest  part  of  U.S.  wheat  exports,  accounting  for  nearly  two-thirds  of 
total  U.S.  shipments  of  wheat  (40) . 


Changes  in  Historical  Patterns 

World  levels  and  patterns  of  wheat  trade  have  changed  substantially  in  the  past 
two  decades.  This  may  seem  to  be  a trite  statement,  but  it  has  particular  relevance  in 
view  of  the  situation  arising  after  the  1964-66  base  period.  It  now  appears  that  the 
strong  import  demand  during  the  base  period  was  unparalleled.  The  reasons  for  this. 


37/  The  International  Grains  Arrangement  includes  Argentina,  Australia,  Canada, 
European  Community,  Greece,  Mexico,  Spain,  Sweden,  USSR,  and  the  United  States  as  ex- 
porting countries.  For  more  information  on  the  Arrangement,  see  ch.  V.  38/  It  is  often 
surprising  to  note  that  in  the  midst  of  food  problems  in  LDC's,  there  are  large  wheat 
producers  among  these  countries.  For  instance,  India,  in  1964-66,  was  the  world's  6th 
largest  wheat-producing  country;  in  1968,  the  5th;  and,  in  1969,  the  4th,  replacing 
Canada.  39/  Exports  from  North  Africa  and  West  Asia  are  mainly  durum  wheat  which  moves 
to  European  markets. 
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as  well  as  other  major  trade  developments  occurring  since  the  midfifties,  are  examined 
in  this  section. 

The  level  of  world  trade  increased  sharply  from  1955-57  to  1964-66,  rising  from  an 
average  of  30.5  million  tons  to  57.4  million  tons  (table  20).  This  is  equivalent  to  an 
annual  growth  rate  of  7.3  percent.  But,  if  1964-66  was  a period  of  unusually  strong 
demand,  the  growth  in  trade  would  be  exaggerated.  Using  1961-63  (44.5  million  tons)  in 
comparison  results  in  an  annual  growth  rate  of  6.5  percent. 

In  addition,  it  should  be  noted  that  world  wheat  trade  has  dropped  quite  sharply 
since  1964-66.  The  Soviet  Union  has  recovered  from  the  poor  crops  of  1963  and  1965  and 
is  virtually  out  of  the  international  market  as  an  importer.  India  and  Pakistan  har- 
vested very  good  food  grain  crops  in  1967/68  and  1968/69,  so  their  import  needs  are 
down  substantially. 

There  has  also  been  a decided  shift  in  the  pattern  of  trade.  Part  of  the  shift 
may  be  temporary  because  of  the  unusual  conditions  prevailing  in  1964-66. 

During  1955-57  to  1964-66,  imports  by  the  developed  regions  dropped  from  16.4 
million  tons  and  54  percent  of  the  world  total  to  14.9  million  tons  and  26  percent. 

This  decline  was  due  to  increased  wheat  production  and  a subsequent  falloff  in  import 
demand  in  Western  Europe,  even  though  imports  by  Japan,  the  other  major  developed  im- 
porter, increased  from  2.3  to  3.7  million  tons. 

The  Communist  area's  share  of  world  imports  more  than  doubled  during  the  same  per- 
iod, from  15  to  34  percent,  as  a result  of  large  purchases  made  by  the  Soviet  Union  and 
Mainland  China.  Though  Soviet  imports  stemmed  from  poor  harvests  in  1963  and  1965, 
Mainland  China's  imports  have  been  between  4 and  6 million  tons  regularly  since  1961, 
when  the  country  began  an  import  policy. 

From  1955-57  to  1964-66,  the  LDC's  imports  jumped  sharply,  from  9.5  million  tons 
(31  percent  of  world  imports)  to  22.8  million  (40  percent  of  the  world  total).  South 
Asia  and  North  Africa  accounted  for  this  shift. 

The  developed  exporters,  whose  shipments  rose  from  23.8  to  49.3  million  tons, 
accounted  for  most  of  the  increase  in  world  trade  during  1955-57  to  1964-66.  U.S.  ex- 
ports more  than  doubled;  Canada's  nearly  doubled;  the  EC's  were  up  130  percent;  and 
Australia's  jumped  about  120  percent.  As  a result,  the  share  of  trade  for  these  ex- 
porters increased  from  78  percent  to  86  percent. 

Though  exports  from  the  LDC's  increased  from  3.7  to  5.5  million  tons,  most  of  the 
gain  was  contributed  by  a single  country,  Argentina.  On  a relative  basis,  the  area's 
exports  dropped  from  12  percent  of  the  world  total  to  9 percent. 

The  Communist  area's  exports  declined  from  3.0  to  2.6  million  tons,  with  the  Soviet 
Union  shifting  to  a net  importing  position.  At  the  same  time,  Eastern  Europe's  ship- 
ments were  down  as  a result  of  poor  harvest  during  1964-66. 

From  the  standpoint  of  export  earnings  or  import  charges,  LDC's  suffered  a net  loss 
of  foreign  exchange.  There  was  no  upward  trend  for  export  earnings  in  this  area  except 
in  Argentina.  Mexico,  the  only  other  large  LDC  exporter,  has  adopted  a policy  of  reduc- 
ing exports  (or  surplus) , since  selling  at  world  prices  requires  a substantial  subsidy 
because  of  higher  domestic  prices  (47) . 

Developments  in  wheat  trade  since  the  1964-66  reference  period  can  generally  be 
summarized  as  follows:  a dropoff  in  the  import  demand  of  the  USSR  and  South  Asia, 

which  has  been  reflected  in  a decline  in  world  trade- -particularly  in  U.S.  and  Canadian 
exports.  The  decline  in  the  USSR's  and  South  Asia's  import  demand  stems  mainly  from 
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their  supply  situation.  Production  in  the  Soviet  Union  has  recovered  from  the  1963 
and  1965Pdroughts , and  changes  in  the  use  of  inputs  and  in  price  policy  have  given  ou 
put  an  additional  boost.  South  Asia’s  production  has  responded  very  rapidly  to  hig 
yielding  grain  varieties  and  larger  application  of  inputs,  both  part  of  the  techno  ogy 
of  the  "Green  Revolution. " 
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Table  18. --World  wheat  exports  by  major  classes,  1956/57-1966/67 


Total 

and 

share 

Durum  : 

Hard  [ 

springs  * 

Hard  * 

winters  * 

Med ium  \ 
hard  2/  * 

Soft 

: Total 

rotal: 

1956/57.  . . 

• 

1.07 

11.18 

4.96 

7.34 

5.51 

30.06 

1957/58.  . . 

• 

.90 

10.68 

4.02 

6.22 

4.70 

26.51 

1958/59.  . . 

• 

.75 

9.64 

5.28 

8.60 

4.40 

28.66 

1959/60.  . . 

• 

.80 

10.00 

5.89 

7.32 

5.77 

29.78 

1960/61.  . . 

• 

1.35 

11.54 

9.48 

6.26 

7.50 

36.14 

1961/62.  . . 

• 

.62 

9.27 

10.78 

7.09 

12.80 

40.56 

1962/63.  . . 

• 

.63 

8.24 

9.33 

7.14 

12.30 

37.64 

1963/64.  . . 

• 

1.43 

14.90 

12.87 

4.06 

16.92 

50.18 

1964/65.  . . 

• 

1.13 

9.41 

12.06 

5.58 

16.40 

44.58 

1965/66.  . . 

• 

1.84 

15.59 

14.44 

10.15 

16.10 

58.12 

1966/67.  . . 

• 

2.00 

15.33 

8.32 

6.58 

16.54 

48.77 

Share  of  total: 

1956/57.  . . 

• 

• 

• 

4 

37 

17 

24 

18 

100 

1957/58.  . . 

• 

• 

• 

• 

4 

40 

15 

23 

18 

100 

1958/59.  . . 

• 

• 

• 

• 

3 

34 

18 

30 

15 

100 

1959/60.  . . 

• 

• 

• 

• 

3 

34 

20 

24 

19 

100 

1960/61.  . . 

• 

• 

• 

• 

4 

32 

26 

17 

21 

100 

1961/62.  . . 

• 

• 

• 

• 

2 

23 

27 

17 

31 

100 

1962/63.  . . 

• 

• 

• 

2 

22 

25 

19 

32 

100 

1963/64.  . . 

• 

• 

• 

3 

29 

26 

8 

34 

100 

1964/65.  . . 

• 

• 

• 

• 

2 

21 

27 

13 

37 

100 

1965/66.  . . 

• 

• 

• 

• 

3 

27 

25 

17 

28 

100 

1966/67.  . . 

• 

• 

• 

• 

4 

31 

17 

14 

34 

100 

1 / Excludes  wheat  flour.  2 J Mainly  from  Argentina. 
Source:  (54). 
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Table  19.— World  trade  in  wheat  and  wheat  flour  in  wheat  equivalent,  average  1964-66, 
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Source:  (71)  updated. 


Table  20. --World  wheat  Imports  and  exports  by  regions,  averages  1955-65 
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Table  21. --Share  of  world  wheat  imports  and  exports  by  regions,  averages  1955-66 
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Note:  Dash  indicates  no  trade  or  trade  of  less  than  500  metric  tons 


Table  22*--World  trade  in  wheat  and  wheat  flour  in  wheat  equivalent  as  percentage  of  total  imports  of  each  region,  average  1964-66 
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V. --TRADE  POLICIES 


Any  policy  measure... is  deemed  good  or  desirable  if  it  leads 
to  an  increase  in  real  national  income  per  head,  provided  it 
does  not  involve  a change  in  the  distribution  of  income  that 
is. . .undesirable.  --Gottfried  Haberler 


A common  objective  of  most  commodity  trade  policies  throughout  the  world  is  price 
stabilization.  Most  often  the  effort  is  directed  to  producer  prices,  but  for  some  im- 
porting countries  policies  may  be  geared  to  consumer  prices  as  well.  Policies  may  be 
restrictive  or  stimulative.  Implementation  of  trade  policies  takes  many  forms--tariffs , 
levies,  quotas,  embargoes,  standards  and  grades,  subsidies,  and  concessions  on  terms  of 
trade. 


Wheat  is  one  of  the  leading  commodities  In  terms  of  national  foreign  trade  policy 
formulation  . In  addition,  it  is  one  of  the  few  commodities  for  which  an  international 
trade  policy  has  been  enacted.  There  are  several  reasons  for  this: 

(1)  Over  time,  nearly  all  wheat -producing  countries  have  developed  programs  which 
in  some  way  have  supported  the  domestic  price  of  wheat;  trade  policies  have  been  enact- 
ed to  safeguard  or  stabilize  support  levels. 

(2)  Wheat  is  the  only  food  grain  in  large  enough  supply  to  effectively  combat  a 
major  food  crisis  in  the  world.  Therefore,  food  aid  programs  have  been  formulated  to 
assist  countries  that  lacked  the  means  to  purchase  under  normal  commercial  terms. 

The  following  sections  describe  a few  of  the  major  policies  affecting  the  trade  of 
wheat.  References  discussing  other  policies  are  (32 , 44). 


The  International  Grains  Arrangement  40/ 

International  commodity  agreements  have  met  with  varying  degrees  of  success.  41/ 
The  International  Grains  Arrangement  (IGA)  and  its  predecessor--the  International  Wheat 
Agreement  (IWA)--are  no  exception.  Already,  the  minimum  price  levels  of  the  IGA  have 
been  tested  and  have  failed  to  hold  under  the  current  world  supply  and  demand  situation 
for  wheat.  One  is  apt  to  conclude  that  this  means  the  IGA  has  failed,  and  is  another 
example  of  an  ineffective  international  agreement.  However,  final  judgment  should 
perhaps  be  withheld  until  the  1971  harvest,  for  apart  from  its  operational  functions, 
the  IGA  does  provide  a forum  for  consultations  and  reviews  of  the  situation  and  pros- 
pects for  the  world  market.  There  is  evidence  now  that  supplying  nations  are  taking 
steps  to  reduce  excess  supplies  and  it  remains  to  be  seen  if  they  will  be  successful. 
When  reading  the  following  discussion  on  the  IGA,  one  must  keep  in  mind  that  world  ex- 
port prices,  in  early  1970,  are  well  below  the  established  minimums. 

International  trade  in  wheat  has  been  subject  to  special  trading  agreements  almost 
continuously  since  1949.  The  first  International  Wheat  Agreement  (IWA)  was  effected  on 
August  1,  1949;  the  last  on  August  1,  1962.  The  1962  agreement  was  to  expire  on  July 
31,  1965,  but  because  of  the  negotiations  on  the  General  Agreement  on  Tariffs  and  Trade 
(GATT),  it  was  extended  in  1965,  1966,  and  1967.  The  last  extension  related  only  to  its 
administrative  provisions  and  excluded  its  substantive  economic  provisions. 


40/  This  section  is  based  largely  on  an  article  appearing  in  (39) . 41/  For  a 

thorough  discussion  of  international  commodity  arrangements  and  policies  see  (11) . 
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The  Kennedy  Round  of  GATT  negotiations , whose  objective  was  to  achieve  a further 
reduction  of  import  tariffs,  began  in  April  1963.  For  grains,  attention  was  on  the 
formulation  of  a wider  agreement  covering  world  trade.  Eleven  countries  (Argentina, 
Australia,  Canada,  Denmark,  Finland,  Japan,  Norway,  Sweden,  Switzerland,  the  United 
Kingdom,  and  the  United  States)  and  the  European  Community  took  part  in  these  discus- 
sions. Talks  were  concluded  in  May  1967. 

Terms  of  the  settlement  on  cereals  in  the  final  GATT  agreement  were  set  forth  in  a 
Memorandum  of  Agreement.  Each  signatory  agreed  to  negotiate  a grains  arrangement  con- 
taining the  provisions  set  forth  in  the  memorandum  on  as  wide  a basis  as  possible;  to 
work  diligently  for  the  early  conclusion  of  the  negotiations;  and  to  seek  acceptance  of 
the  arrangement  in  accordance  with  that  government's  constitutional  procedures.  The 
provisions  in  the  memorandum  related  to  world  trade  in  wheat  and  a program  of  food  aid 
in  grains. 

At  a special  session  on  June  19  and  20,  1967,  the  International  Wheat  Council 
agreed  to  convene,  in  cooperation  with  the  United  Nations'  Conference  on  Trade  and 
Development,  a conference  pursuant  to  Article  36  (39)  of  the  International  Wheat  Agree- 
ment in  which  all  members  of  the  United  Nations  or  its  specialized  agencies  were  invited 
to  participate  on  an  equal  basis.  This  negotiating  conference,  held  in  Rome  from 
July  12  to  August  18,  1967,  was  attended  by  representatives  of  53  countries  and  the 
Economic  Community.  It  established  the  International  Grains  Arrangement. 

The  IGA  consists  of  two  legal  instruments --a  Wheat  Trade  Convention  and  a Food 
Aid  Convention.  Each  requires  separate  signature  and  ratification.  All  member  coun- 
tries of  the  United  Nations  or  its  specialized  agencies  can  participate  in  one  or  both 
Conventions.  The  signatory  governments  of  the  GATT  Memorandum  of  Agreement,  however, 
must  participate  in  both. 

The  Wheat  Trade  Convention  and  the  Food  Aid  Convention  entered  into  force  on 
July  1,  1968,  for  a duration  of  3 years. 

As  of  July  1,  1968,  33  countries  and  the  Economic  Community  had  signed  to  partici- 
pate in  the  Wheat  Trade  Convention  and  17  countries  and  the  EC  had  ratified  or  filed 
provisional  application  for  membership  in  the  Food  Aid  Convention. 


Wheat  Trade  Convention 
r—  — 1 • 

The  Wheat  Trade  Convention  as  a stabilizing  instrument  for  international  trade 
uses  the  basic  approach  of  the  1962  IWA  with  modifications. 

The  stabilization  of  prices  within  a prescribed  price  range  remains  a central 
objective  of  the  Convention,  but  greater  precision  has  been  given  by  the  establishment 
of  minimum  and  maximum  prices  for  14  different  wheats  rather  than  only  one  as  in  the 
former  wheat  agreement. 

The  importing  countries  are  committed  to  import  not  less  than  a stated  percentage 
of  their  commercial  purchases  from  members  of  the  Convention.  Exporters  in  association 
with  one  another  are  obligated  to  make  available  quantities  of  wheat  sufficient  to 
satisfy  the  commercial  requirements  of  the  importing  countries.  However,  when  world 
prices  are  at  or  above  the  maximum  price,  the  collective  supply  obligation  is  subject 
to  an  annually  adjusted  quantitative  limit  referred  to  as  a "datum  quantity." 

The  Price  Mechanism. --The  price  mechanism  of  the  1962  International  Wheat  Agree- 
ment consisted  of  a price  range  expressed  in  terms  of  a minimum  and  maximum  price  for 
one  specific  type  of  wheat  (Manitoba  No.  1 Northern)  in  one  position  (in  store.  Fort 
William/Port  Arthur),  with  a formula  for  establishing  equivalent  minimum  and  maximum 
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prices  for  other  Canadian  or  foreign  ports  of  origin.  The  equivalent  minimum  prices 
for  other  ports  were  based  on  a formula  which  took  account  of  prevailing  freight  rates. 
The  formula  was  designed  to  make  these  prices  equal  in  the  U.K.  market,  or  in  the  case 
of  European  exporters,  equal  in  the  country  of  destination.  At  the  maximum  of  the  range 
there  were  many  exceptions  whereby  prices  were  simply  equated  with  a Lakehead  maximum 
for  Canadian  wheat  rather  than  adjusted  for  prevailing  freight  costs.  All  prices  were 
subject  to  further  adjustment  for  quality  differentials,  which  were  not  prescribed  in 
the  Agreement. 

In  the  Wheat  Trade  Convention,  modifications  were  made  for  the  following  reasons: 

(a)  Using  an  interior  point  in  Canada  as  the  basic  point  of  origin  led  to  some 
price  distortions.  The  periods  of  closed  navigation  on  the  Great  Lakes  and  the  St. 
Lawrence  and  the  inclusion  of  the  higher  internal  transportation  costs  in  Canada  in  the 
calculations  increased  virtually  all  equivalent  prices  for  other  wheats  at  the.  minimum, 
and  for  many  at  the  maximum,  by  10  to  12  cents  a bushel.  This  abrupt  increase  reflec- 
ted no  similar  conditions  in  other  exporting  countries  and  no  necessary  relationship  to 
actual  trading  conditions.  This  led  to  the  selection  of  the  U.S.  Gulf  ports,  a location 
open  all  year,  as  the  basic  point  of  origin. 

(b)  Equivalent  prices  for  other  locations  are  calculated  using  current  freight 
rates.  This  formula  was  essentially  retained  from  the  IWA,  although  there  are  important 
changes  in  its  application  reflecting  the  increased  importance  of  Rotterdam  as  a trading 
center  and  the  growth  of  trade  to  Far  Eastern  markets.  Under  the  IWA,  for  U.S., 
Australian,  and  Argentine  ports,  and  for  Canadian  ports  other  than  Fort  William,  equiv- 
alents were  determined  by  using  the'  United  Kingdom  as  the  base  point  of  destination;  in 
the  Wheat  Trade  Convention,  however,  the  United  Kingdom  is  used  only  for  determining 
equivalents  at  Australian  ports.  For  other  ports  of  origin,  Rotterdam  and  Yokohama  are 
the  destination  basing  points.  Furthermore,  where  the  Yokohama  destination  point  is 
used,  the  starting  point  is  the  Pacific  Northwest  rather  than  Gulf  ports,  since  the 
Wheat  Trade  Convention  provides  that  the  entire  price  list,  when  transferred  to  the 
Pacific  Northwest,  is  a flat  6 cents  less  than  at  Gulf  ports. 

(c)  In  earlier  agreements,  the  world  price  range  was  specifically  set  forth  only 
for  No.  1 Northern  Manitoba.  Attempts  to  agree  on  premiums  or  discounts  to  give  the 
exact  minimums  or  maximums  for  other  wheats  had  been  unsuccessful.  In  the  Wheat  Trade 
Convention,  there  is  no  fixed  single  reference  wheat.  Rather  than  a set  of  fixed 
premiums  or  discount  factors  for  different  wheats,  there  is  a listing  of  14  different 
wheats  with  provisions  for  adding  others  and  adjusting  their  relationship  to  one 
another  whenever  necessary. 

The  power  to  quickly  agree  upon  and  implement  such  adjustments  or  additions  is 
given  to  a newly  established  Prices  Review  Committee.  The  adjustable  and  multiple- 
price  concept  represented  by  the  new  system  and  the  language  providing  for  related  pro- 
cedures is  probably  the  most  significant  feature  of  the  Wheat  Trade  Convention. 

The  Convention  clearly  recognizes  that  a given  set  of  price  relationships  cannot 
always  apply  and  that  the  set  cannot  be  rigid.  Prices  of  all  types  of  wheats  do  not 
always  fluctuate  together.  The  new  concept  of  the  minimum  recognizes  that  a country 
may  be  pricing  below  the  minimum  even  before  the  Prices  Review  Committee  is  called  to 
act.  If  committee  conclusions  are  not  satisfactory  to  all  concerned,  no  exporting 
country  should  or  can  be  precluded  from  maintaining  its  competitive  position.  In 
essence,  the  chief  burden  of  upholding  the  composite  world  price  floor  falls  upon  mem- 
bers acting  collectively  in  the  Prices  Review  Committee  rather  than  upon  an  individual 
exporter  whose  normal  sales  are  being  most  restricted  by  the  existing  minimum  price  re- 
lationship. 
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The  Range 


The  price  range  in  the  1962  International  Wheat  Agreement  was  US$1,625  to  US$2,025 
per  bushel  for  No.  1 Manitoba  Northern  in  bulk,  instore  Fort  William/Port  Arthur,  at 
the  parity  for  the  Canadian  dollar  determined  for  the  purposes  of  the  International 
Monetary  Fund.  The  increase  in  the  price  level  represented  by  the  new  range,  broadly 
stated,  is  about  20  cents  a bushel. 

The  prices  incorporated  in  the  Wheat  Trade  Convention  are  as  follows: 

Price  range,  basis  U.S.  Gulf  ports 
US$  per  bushel  US$  per  ton 

Argentina: 

Plate  wheat 1.73-2.13  63.50-78.26 

Australia: 

Fair  average  quality  1.68-2.08  61. 73-76. A3 

United  States: 


Dark  Northern  Spring  No.  1,  14  per- 


cent 

Hard  Red  Winter  No.  2 (ordinary 

protein) 

Western  White  No.  1 

Soft  Red  Winter  No.  1 

1.83-2.23 

1.73-2.13 

1.68-2.08 

1.60-2.00 

67.24-81.94 

63.57-78.26 

61.73-76.43 

58.79-73.49 

Canada: 

Manitoba  No.  1 

Manitoba  No.  3 

1.955-2.355 

1.90-2.30 

71.83-86.53 

69.81-84.51 

Economic  Community: 

Standard  quality  . 

1.50-1.90 

55.12-69.81 

Sweden  , 

Greece  

1.50-1.90 

1.50-1.90 

55.12-69.81 

55.12-69.81 

Spain: 

Fine  wheat 

Common  wheat  

1.60-2.00 

1.50-1.90 

58.79-73.49 

55.12-69.81 

Mexico: 

Wheat  on  sample  or  description, 
f.o.b.  Mexican  Pacific  Ports  or 
at  the  Mexican  border  

1.55-1.95 

56.95-71.65 

Durum  wheat  and  certified  seed  wheat  are  excluded  from  the  provisions  relating  to 
maximum  prices.  Denatured  wheat  is  excluded  from  the  provisions  relating  to  minimum 
prices.  The  minimum  and  maximum  prices  of  any  wheat  not  specified  will  be  derived  from 
the  minimum  and  maximum  prices  of  the  description,  class,  type,  grade,  or  quality  of 
wheat  which  is  most  closely  comparable  by  the  addition  of  an  appropriate  premium  or  by 
the  deduction  of  an  appropriate  discount.  Such  premiums  or  discounts  may  be  fixed  and 
adjusted  as  necessary  by  the  Prices  Review  Committee.  However,  no  minimum  or  maximum 
price  f.o.b.  U.S.  Gulf  ports  shall  be  higher  than  those  for  Manitoba  Northern  No.  1. 

Prices  of  Wheat  Flour. --The  article  relating  to  wheat  flour  was  strengthened  by 
provisions  enabling  countries  which  believe  that  their  interests  have  been  adversely 
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affected  by  distortions  in  wheat/flour  price  relationships  to  request  consultations  with 
the  member  countries  concerned. 

The  Importer -Exporter  Position. --The  Wheat  Trade  Convention  makes  three  changes 
affecting  the  role  of  member  countries  as  importers  or  exporters: 

(a)  The  Economic  Community  is  included  in  the  Convention  as  both  an  exporting  and 
an  importing  country,  having  voting  rights  for  each  of  these  roles  and  a percentage 
obligation  in  respect  to  its  imports. 

(b)  Greece,  formerly  an  importing  country,  is  now  an  exporter. 

(c)  Imports  of  wheat  by  importing  countries  which  are  bought  from  other  importing 
countries  will  count  against  the  percentage  obligation  of  the  country  importing  this 
wheat. 


Datum  Quantities. --Datum  quantities,  calculated  for  each  crop  year,  represent  the 
quantities  which  importers  have  the  right  to  buy  at  prices  not  exceeding  the  maximum 
price  during  a crop  year  in  which  a maximum  price  declaration  is  made.  In  the  1962 
IWA,  these  were  equal  to  the  average  commercial  purchases  of  each  importing  country 
from  exporting  member  countries  during  the  first  4 years  of  the  immediately  preceding 
5 crop  years.  This  principle  has  been  maintained,  but  no  datum  quantities  will  be 
established  for  purchases  from  other  member  importing  countries  or  from  the  Economic 
Community. 

Experience  has  shown  that  for  countries  with  expanding  imports,  datum  quantities 
consistently  lag  behind  current  imports.  For  this  reason  some  flexibility  in  the  cal- 
culation of  datum  quantities  was  introduced  in  the  Wheat  Trade  Convention  for  countries 
whose  percentage  undertaking  is  not  less  than  80  and  whose  purchases  have  increased  to 
the  extent  that  in  at  least  3 of  the  4 years  used,  commercial  imports  were  higher  than 
the  datum  quantities  calculated  in  the  traditional  manner.  In  such  cases,  the  datum 
quantity  for  the  importing  country  concerned  will  be  based  on  the  same  4 years  but  add- 
ing to  the  datum  quantity  as  normally  calculated  the  difference  between  the  average 
annual  purchase  in  these  4 years  and  the  average  datum  quantities. 

Percentage  Obligation. --The  percentage  obligation  in  the  1962  IWA  was  the  minimum 
proportion  of  total  commercial  purchases  which  importing  countries  undertook  to  import 
each  crop  year  from  exporting  member  countries.  In  the  Wheat  Trade  Convention,  connner- 
cial  purchases  by  importers  from  any  member  country  count  towards  the  fulfillment  of 
their  obligations,  and  importers  undertake  to  purchase  in  each  crop  year  from  member 
countries,  whether  exporters  or  importers,  not  less  than  a percentage  established  for 
each  country  in  consultation  with  the  International  Wheat  Council. 

Trade  with  Nonmembers . --The  price  provisions  of  the  1962  IWA  related  only  to  the 
trade  between  member  countries.  In  the  Wheat  Trade  Convention,  the  obligation  to  trade 
at  prices  consistent  with  the  price  range  also  covers  transactions  with  nonmember 
countries. 

Guidelines  Relating  to  Concessional  Transactions. --The  definitions  of  commercial 
and  special  transactions  contained  in  Article  3 of  the  1962  IWA  were  not  amended.  They 
are  to  be  reviewed  at  an  early  date.  A new  article  of  the  Convention,  however,  contains 
guidelines  for  concessional  transactions  applying  to  grains  as  a whole. 

The  first  guideline  is  to  conduct  any  concessional  transaction  so  as  to  avoid  harm- 
ful interference  with  normal  patterns  of  production  and  international  commercial  trade. 
Concessional  transactions  are  to  be  additional  to  the  commercial  import  trade  which 
could  reasonably  be  anticipated.  Compliance  with  this  is  to  be  consistent  with  the 
Principles  of  Surplus  Disposal  and  Guiding  Lines  recommended  by  FAO.  Measures  may 
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include  an  agreement  with  the  recipient  country  that  it  will  maintain  on  a global  basis 
a specified  level  of  commercial  imports  of  wheat.  In  reaching  this  agreement,  full  re- 
gard will  be  given  to  the  commercial  import  levels  in  a representative  period  and  to  the 
economic  circumstances  of  the  recipient  country,  including  its  ba lance -of-paymentB 
position. 

Member  countries  with  concessional  exports  will  consult  with  exporting  member 
countries  whose  commercial  sales  might  be  affected.  The  Executive  Committee  of  IWC  will 
report  annually  to  the  Council  on  concessional  transactions  in  wheat. 

Other  Provisions . --All  other  provisions--such  as  those  relating  to  maximum  price 
declarations;  adjustments  in  case  of  short  crops;  necessity  to  safeguard  the  balance 
of  payments  or  monetary  reserves;  additional  purchases  in  case  of  critical  needs;  the 
reporting  of  transactions  and  price;  estimates  of  requirements  and  availability  of 
wheat;  consultations;  performance;  defaults;  actions  In  case  of  serious  prejudice; 
disputes  and  complaints;  and  the  annual  review  of  the  world  grains  situation- -are  in 
essence  unchanged. 


Food  Aid  Convention 


Under  this  Convention,  participating  countries  agreed  to  contribute  wheat,  coarse 
grain,  or  the  cash  equivalent  thereof  as  aid  to  the  less  developed  countries  to  an 
amount  of  4.5  million  tons  of  grain  annually.  The  grains  are  to  be  suitable  for  human 
consumption  and  of  an  acceptable  type  and  quality.  The  parties  to  the  GATT  Memorandum 
will  supply  4,259,000  tons  of  this  total,  and  it  was  hoped  that  additional  countries 
signing  the  Food  Aid  Convention  will  bring  the  program  to  the  4.5  million  tons. 

A Food  Aid  Committee  consisting  of  member  countries  has  been  established.  Its 
function  is  to  receive  reports  from  contributing  countries  and  to  review  the  amounts  and 
terms  of  contributions,  whether  in  the  form  of  grain,  cash,  or  other  assistance.  The 
Committee  will  use  the  services  of  the  Secretariat  of  the  International  Wheat  Council 
for  such  administrative  duties  as  the  Committee  may  request. 

Tlie  minimum  contribution  of  each  country  which  signed  the  GATT  Memorandum  is  fixed 
as  follows: 


Percent 


1.000  tons 


United  States 42.0 

Canada 11.0 

Australia 5.0 

Argentina 0.5 

EC 23.0 

United  Kingdom 5.0 

Switzerland 0.7 

Sweden  .....  1.2 

Denmark 0.6 

Norway 0.3 

Finland 0.3 

Japan 5.0 


1,890 

495 

225 

23 

1,035 

225 

32 

54 

27 

14 

14 

225 


The  contributing  countries  can  specify  a recipient  country  or  countries  for  their 
contribution  under  the  food  aid  program. 


Grain  food  aid  can  be  supplied  for  the  importing  country's  currency.  This  currency 
Ls  generally  not  transferable  and  is  not  convertible  for  use  by  the  donor  country  out- 
side of  the  importing  country.  The  contribution  may  be  a gift  of  grain  or  a monetary 
ijrant  used  to  purchase  grain  for  the  importing  country.  Grain  purchases  are  to  be 
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made  from  participating  countries  but  priority  is  to  be  given  to  the  LDC's.  At  least 
25  percent  of  the  cash  contributions  (or  a minimum  purchase  of  200,000  tons)  is  to  be 
used  for  grains  produced  in  the  LDC's. 


Regional  Trade  Associations 
The  Latin  American  Free  Trade  Association  42/ 

The  Latin  American  Free  Trade  Association  (LAFTA) --established  by  a treaty  for 
economic  cooperation  between  Mexico,  Argentina,  Brazil,  Chile,  Paraguay,  Peru,  and 
Uruguay  in  1960,  with  membership  later  granted  to  Colombia,  Ecuador,  Venezuela,  and 
Bolivia--is  not  a common  market  but  aims  at  reciprocal  reductions  of  duties  and  other 
restrictions  to  achieve  free  trade  between  member  countries  over  a 12-year  period. 
However,  at  the  meeting  of  20  Chiefs  of  State  of  the  Organization  of  American  States  in 
April  1967,  it  was  agreed  that  by  1985  intra-LAFTA  trade  would  be  free  of  duties  and 
restrictions  and  a common  external  tariff  achieved.  The  same  meeting  also  resulted  in 
an  agreement  to  work  toward  one  Latin  American  Common  Market. 

Many  of  the  LAFTA  trade  preferences  with  member  countries  have  been  modified  or 
nullified  by  the  application  of  escape  clauses  or  by  state  trading  and  bilateral  agree- 
ments. In  addition,  exports  have  been  maintained  to  traditional  markets  at  the  expense 
of  intraregional  trade.  While  trade  has  increased  between  member  countries,  large  addi- 
tional gains  will  require  long-term  efforts  for  the  same  reasons  that  have  limited  past 
gains  and  caused  the  stretchout  in  the  LAFTA  timetable  of  reductions.  The  negotiation 
problems  will  become  more  difficult  as  restrictions  are  progressively  reduced. 

Trade  in  agricultural  commodities  accounts  for  about  two-thirds  of  total  intra- 
LAFTA  trade.  LAFTA  members  supply  nearly  half  their  total  agricultural  imports.  Wheat 
is  the  principal  agricultural  commodity  imported,  accounting  for  about  20  percent  of 
intra-LAFTA  trade  excluding  that  with  Bolivia  and  Venezuela.  Argentina  is  the  principal 
wheat  supplier,  and  occasional  exports  come  from  Uruguay.  Mexico  has  exported  wheat  in 
recent  years.  Brazil  takes  about  three-fourths  of  intra-LAFTA  imports  of  wheat. 

Brazil,  Peru,  and  Venezuela  have  no  duties  on  wheat  imports  from  LAFTA  countries, 
and  Chile  and  Colombia  have  reduced  duties  to  LAFTA  members  substantially  below  those 
to  other  countries.  However,  LAFTA  concessions  have  had  little  effect  on  intra-LAFTA 
wheat  trade  because  government  controls  make  the  preference  almost  meaningless  in  most 
countries.  Wheat  imports  are  under  government  monopoly  and  are  exempt  from  all  duties 
in  Brazil,  Chile,  Colombia,  and  Mexico.  Peru's  private  sector  has  imported  wheat,  but 
the  Government  exempts  imports  from  all  duties.  Venezuela  permits  wheat  imports  at  a 
preferential  rate. 


The  Central  American  Common  Market  43/ 

The  Central  American  Common  Market  (CACM) --established  by  a treaty  for  economic 
integration  between  Costa  Rica,  El  Salvador,  Guatemala,  Honduras,  and  Nicaragua  in 
1960--attempted  to  provide  for  a common  market  and  completely  free  internal  trade  by 
1970. 

Wheat  is  the  principal  agricultural  commodity  imported  by  the  CACM,  accounting  for 
one-fourth  of  the  region's  total  agricultural  imports  in  1966.  The  CACM  produces  very 
little  wheat  and  must  import  almost  all  its  requirements.  Wheat  and  flour  are  among 


42/  Taken  from  (30),  pp.  3-4  and  (70) . pp.  8,  21-25. 
43/  Taken  largely  from  (30),  pg.  3;  and  (70) . 
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the  few  remaining  commodities  for  which  there  is  no  free  trade  within  the  CACM  nor 
common  external  tariffs.  This  is  partly  because  Guatemala,  the  only  Central  American 
country  to  produce  much  wheat,  wants  to  protect  its  producers  by  maintaining  high 
domestic  prices  and  controlling  trade. 


European  Community  44/ 

The  EC  sought  to  establish  free  intra-area  trade  in  agricultural  as  well  as  indus- 
trial products  and  to  establish  common  policies  for  agriculture.  The  Rome  Treaty  of 
1957  lists  the  following  agricultural  policy  objectives:  (1)  Increasing  agricultural 

productivity,  (2)  maintaining  a "fair  standard  of  living"  for  the  rural  population, 

(3)  stabilizing  markets,  (4)  assuring  regular  supplies,  and  (5)  maintaining  "reasonable" 
consumer  prices. 

The  first  EC  Council  action  toward  achieving  a common  agricultural  policy  came  in 
January  1962,  when  basic  market  regulations  were  issued  for  grain  (except  rice),  poul- 
try and  eggs,  hogs,  fruit  and  vegetables,  and  wine.  These  regulations  set  the  pattern 
for  subsequent  regulations  for  other  commodities.  New  regulations  for  grains,  pork, 
and  poultry  became  effective  on  July  1,  1967,  at  the  inception  of  common  prices  for 
these  products. 

Basic  Features. — The  Community  program  for  supporting  prices  and  regulating  trade 
in  grains  is  contained  in  a series  of  regulations  setting  up  a common  market  organiza- 
tion. Except  for  rice,  which  is  covered  by  separate  regulations,  all  grains  produced 
or  imported  into  the  Community,  including  flour  and  processed  grain  products,  are 
covered.  The  grain  marketing  year  extends  from  August  1 to  July  31.  For  each  marketing 
year,  a series  of  prices  are  established  which  serve  as  the  primary  mechanism  for  in- 
fluencing and  regulating  production  and  trade.  No  production  restrictions  are  imposed. 

The  basic  price  for  each  of  the  important  grains  produced  domestically  is  the 
target  price.  This  is  the  wholesale  price  level  goal  for  the  respective  grains  in 
Duisburg,  Germany,  designated  as  the  main  marketing  center  of  the  major  deficit  area  in 
the  EC.  The  target  prices  and  other  administratively  determined  prices  are  fixed  for  a 
standard  quality  for  each  grain.  The  regulations  provide  that  the  target  prices  be  set 
by  the  EC's  Council  of  Ministers  prior  to  August  1 for  the  marketing  year  beginning 
August  1 of  the  following  year. 

Since  EC  target  prices  are  substantially  higher  than  world  prices,  it  is  necessary 
to  protect  the  domestic  market  from  lower  priced  imports.  To  do  this,  a threshold 
price,  which  is  the  minimum  import  price,  is  established  for  Rotterdam  at  a level  to  en- 
sure that  imported  grains  may  not  be  delivered  to  Duisburg  at  a price  lower  than  the 
target  price,  taking  into  consideration  quality  differentials.  Threshold  prices  are 
also  established  for  cereals  such  as  grain  sorghum  that  move  in  international  trade  but 
are  not  normally  produced  in  the  Community.  The  threshold  prices  are  set  at  levels  to 
prevent  these  imported  grains  from  undercutting  competing  domestic  grains  in  the 
Community  market.  A standardized  c.i.f.  price  for  each  grain  is  calculated  for  Rotter- 
dam on  the  basis  of  the  most  favorable  purchase  opportunities  on  the  world  market  ad- 
justed for  quality  differences  relative  to  the  standard  quality  for  which  the  threshold 
prices  are  applicable.  The  standardized  c.i.f.  prices  are  calculated  daily  if  changes 
in  offer  prices  warrant  it.  Thus,  levies  may  vary  daily,  and  hence  the  term  variable 
levy.  The  levy  equal  to  the  threshold  price  minus  the  c.i.f.  price  of  each  grain  is 
applied  to  all  imports  of  that  grain  without  regard  to  quality,  actual  offer  price, 
port  of  entry,  or  final  destination.  In  addition,  threshold  and  c.i.f.  prices  are  cal- 
culated for  bread  grain  flours,  and  levies  are  directly  determined  from  them.  For  other 


44/  Taken  largely  from  (32). 
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grata  products,  levies  are  based  on  the  levies  or  duties  applicable  to  imports  of  the 
base  grains  (or  their  components)  plus  a margin  of  protection  for  the  domestic  process- 
ing industry. 

Even  with  protection  from  imports,  prices  received  by  farmers  might  fall  below  a 
minimum  level  consistent  with  the  target  price.  To  prevent  this,  intervention  prices 
are  established  at  the  wholesale  level.  For  each  grain  there  is  a basic  intervention 
price,  applicable  in  Duisburg,  and  regionally  differentiated  intervention  prices  valid 
in  other  Community  marketing  centers.  The  latter  are  set  at  levels  that  reflect  the 
geographic  price  spreads  to  be  expected  with  normal  crops,  considering  the  natural 
conditions  of  market  price  formation.  The  regional  prices  cannot  exceed  the  basic  in- 
tervention price.  Intervention  agencies  purchase  grain  at  the  intervention  price  valid 
at  each  designated  trading  center  subject  to  certain  minimum  conditions  regarding 
quality  and  quantity. 

Other  activities  of  the  intervention  agencies  include: 

(1)  Granting  denaturing  premiums  for  wheat  to  encourage  its  use  for  feed. 

(2)  Granting  transitional  compensation  to  holders  of  yearend  stocks  of  soft  wheat, 
durum,  barley,  rye,  and  corn  harvested  in  the  Community  not  to  exceed  the  difference 
between  the  target  price  for  the  last  month  of  the  old  year  and  the  target  price  for 
the  first  month  of  the  new  year. 

(3)  Granting  a subsidy  to  durum  wheat  producers  which  is  equal  to  the  difference 
between  the  guaranteed  minimum  price  and  the  basic  intervention  price. 

Intervention  agencies  may  sell  grain  acquired  through  support  operations  either 
for  export  to  third  countries  or  on  the  domestic  markets.  Procedures  governing  disposal 
are  established  by  the  Council.  The  agencies  may  sell  wheat  and  rye,  suitable  for  mak- 
ing bread,  for  use  as  feed  at  reduced  prices  after  these  grains  have  been  made  unfit  for 
human  consumption  through  denaturing. 

Annually  determined  target,  threshold,  and  intervention  price  levels  are  valid  at 
the  beginning  of  the  marketing  year.  The  prices  are  increased  at  monthly  intervals 
during  the  marketing  season  to  encourage  uniform  marketing  throughout  the  year. 

Without  special  assistance,  exports  of  grains  and  grain  products  would  not  be 
possible  with  domestic  prices  above  world  prices.  Such  assistance  is  provided  in  the 
form  of  export  subsidies  equal  to  the  difference  between  world  prices  and  EC  prices. 

The  subsidies  are  uniform  for  the  whole  Community,  but  are  differentiated  according  to 
country  of  destination.  Thus,  there  is  provision  for  setting  them  high  enough  to  make 
EC  grain  competitive  in  any  market  in  the  world. 

Licenses  are  required  for  all  imports  and  exports  of  grains  and  grain  products. 

They  are  valid  for  a specific  period.  A deposit  of  a surety  is  required  from  the  im- 
porter or  exporter  to  ensure  the  fulfillment  of  the  obligation  to  carry  out  the  trans- 
action during  the  period  of  validity  of  the  license.  The  surety  is  fully  or  partially 
forfeited  if  the  importation  or  exportation  does  not  take  place  within  this  period. 

The  import  levy  or  export  subsidy  may  be  set  at  the  time  the  licenses  are  issued  rather 
than  wait  for  the  determination  when  the  transaction  actually  occurs. 

The  licenses  are  to  be  freely  granted  upon  request.  This  is  in  accord  with  the 
stated  principle  that  the  levies  and  export  subsidies  are  the  exclusive  regulators  of 
trade  with  nonmember  countries.  Quantitative  restrictions,  for  example,  are  prohibited. 
However,  there  are  provisions  authorizing  the  Council  to  take  "appropriate"  temporary 
measures  relative  to  trade  with  third  countries  if,  because  of  abnormal  imports  or  ex- 
ports, the  Community  market  is  seriously  disturbed  or  is  threatened  with  serious 
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disturbances. 


Since  the  beginning  of  the  1967/68  marketing  year,  grain  trade  between  member 
countries  has  been  free  of  levies  with  the  exception  of  trade  in  the  principal  feed 
grains  between  Italy  and  the  other  five  member  states.  At  the  time  of  the  common  grain 
price  decision,  Italy  was  authorized  to  collect  a reduced  levy  on  imports  by  sea  of 
barley,  oats,  corn,  and  sorghum  until  the  end  of  the  1971/72  marketing  year.  To  main- 
tain the  advantage  for  Community  suppliers,  Italy  must  pay  a subsidy  equal  to  the  levy 
reduction  on  imports  from  other  member  states.  A charge  of  an  equal  amount  is  collected 
on  exports  to  Italy's  partners  to  prevent  diversion  of  the  lower  priced  imports  to  other 
areas  of  the  Community. 

Barriers  to  Imports ♦ --Community  grain  producers  are  protected  from  outside  compe- 
tition by  the  variable  levy  system.  Levies  are  assessed  on  all  imports  from  nonmember 
countries  to  bring  their  prices  up  to  the  threshold  price.  Other  protective  measures, 
such  as  quantitative  restrictions,  are  prohibited  although  the  Council  retains  authority 
to  make  exceptions. 

The  levy  is  uniform  for  each  grain  throughout  the  Community  except  for  the  tempor- 
ary reduction  on  coarse  grain  imports  into  Italy.  To  maintain  the  levy-paid  prices  at 
the  threshold  price  level,  the  levy  can  be  adjusted  daily  to  compensate  for  changes  in 
offer  prices.  Unlike  a fixed  duty  which  maintains  a constant  absolute  or  percentage 
margin  of  protection,  the  variable  levy  insulates  the  internal  price  from  changes  in 
offer  prices  and  prevents  producers  in  nonmember  countries  from  competing  with  Commu- 
nity production  on  a price  basis. 

This  insulation  is  one  aspect  of  the  protection  accorded  to  Community  producers  by 
the  variable  levy  system.  A more  apparent  and  measurable  aspect  of  the  protectiveness 
of  the  system  as  it  is  applied  is  the  amount  by  which  Community  prices  exceed  those  at 
which  grains  can  be  purchased  on  the  world  market.  The  average  levies  during  the 
1967/68  marketing  year  were  approximately  90  percent  of  offer  prices  for  wheat  and  over 
60  percent  for  feed  grains.  These  are  large  margins  of  protection  when  compared  with 
import  charges  on  most  products  that  are  important  in  international  trade. 


European  Free  Trade  Association 

The  European  Free  Trade  Association  was  formalized  in  May  1960  45/  following  the 
signing  of  the  Stockholm  Convention  in  January  of  that  year.  The  purpose  of  EFTA  is  to 
eliminate  barriers  to  Industrial  trade  and  to  encourage  trade  in  agricultural  and 
fishery  products.  On  December  31,  1966,  3 years  ahead  of  the  date  set  in  the  original 
timetable,  tariffs  on  manufactured  goods  were  eliminated  by  the  seven  member  countries. 
In  addition,  Finland's  tariffs  on  imports  of  manufactured  goods  for  EFTA  were  eliminated 
at  the  end  of  1967. 

Agricultural  products  are  exempt  from  most  EFTA  provisions  applied  to  manufactured 
products.  The  Convention  requires  each  member  of  EFTA  to  protect  agricultural  exporters 
in  EFTA  from  "dumped"  or  subsidized  agricultural  imports  from  non-EFTA  sources.  Simi- 
larly, it  establishes  guidelines  for  eliminating  members'  agricultural  export  subsidies 
when  these  are  injurious  to  other  members.  The  Convention  also  requires  that  tariff 
concessions  granted  in  bilateral  agricultural  agreements  between  EFTA  countries  be  ex- 
tended to  all  members.  It  promises  reciprocity  in  the  form  of  agricultural  trade  con- 
cessions to  members  whose  economies  depend  to  a great  extent  on  agricultural  exports  in 
return  for  liberalization  of  trade  in  manufactured  products  to  members  whose  economies 


45/  Finland  became  an  associate  member  of  EFTA  on  June  26,  1961. 
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depend  on  those  products.  Finally,  the  Convention  requires  that  agricultural  policies 
of  members  take  into  account  the  interest  of  EFTA's  agricultural  exporting  countries 
and  traditional  channels  of  trade,  and  requires  that  the  Council,  EFTA's  decision- 
making body,  annually  review  the  development  of  agricultural  trade  within  EFTA. 

EFTA  has  liberalized  agricultural  trade  among  its  members  to  some  extent  by  two 
principal  means:  (1)  treating  some  agricultural  commodities  as  manufactured  goods,  and 
(2)  encouraging  bilateral  agreements  between  members.  Council  decisions  have  removed 
a small  number  of  agricultural  products--of  minor  importance  in  trade--from  the 
exempted  agricultural  list.  Liberalization  of  agricultural  trade  through  bilateral 
agreements  has  also  been  limited  to  a few  minor  products,  although  there  are  exceptions. 

Nontariff  provisions  of  the  bilateral  agreements  do  not  have  to  be  extended  to 
the  other  EFTA  countries.  Many  of  the  agreements  raise  import  quotas  for  certain 
goods,  commit  one  government  to  deal  with  another  country's  exporters,  and  provide 
other  benefits.  They  generally  provide  for  a joint  committee  of  representatives  of  the 
two  governments  to  study  and  discuss  common  agricultural  interests. 
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VI. --ANALYTICAL  FRAMEWORK 


Study  without  thought  is  vain;  thought  without 
study  is  perilous.  --Confucius  (Kung  Fu-Tse) 


Projection  Models 

Four  basic  projections  sets  are.  presented  in  this  s.tudy.  The  first  basic  set  is  an 
unbalanced  world  trade,  constant  1964-66  price  projection.  Income  and  population 
growth  as  well  as  changes  in  tastes  and  technology  were  taken  into  account,  but  no  real 
attempt  was  made  to  equate  imports  and  exports.  The  framework  for  this  projection  is 
discussed  below  under  "Unbalanced  World  Trade  Projections." 

The  other  three  basic  sets  of  projections  were  made  with  the  "World  Grain  Model" 
developed  by  Rojko  and  Urban  as  part  of  overall  study  of  demand  prospects  for  agricul- 
tural products  of  the  LDC's  (93) . These  sets  provide  for  relatively  buoyant  world 
trade  prices  under  three  production  levels  for  less  developed  countries  as  well  as  for 
two  subsets  where  the  United  States,  Canada,  and  Australia  maintain  constant  shares  of 
total  wheat  exports. 

Additional  production  projections  were  made  using  past  trends  in  production,  area, 
and  yields  with  extensions  to  1980  (see  app.  E).  Also,  other  price  relationships, 
present  and  expected  technology,  changes  in  tastes,  and  changes  in  government  policies 
were  considered  in  an  effort  to  evaluate  the  feasibility  of  the  projected  levels  for 
each  region. 

Unbalanced  World  Trade  Projections 

Basic  Assumptions. — The  following  assumptions  underlie  the  projections  to  1980: 

1.  There  will  be  a continuation  of  current  programs  affecting 
agriculture  and  trade  in  foreign  countries. 

2.  There  will  be  no  substantial  change  in  price  relationships 
from  the  1964-66  base,  except  where  noted. 

3.  Liberal  food  assistance  programs  by  developed  countries 
will  continue. 

4.  The  adaptation  of  new  production  technology  for  wheat  in 
the  LDC's  will  continue. 

Coefficients  and  growth  rates  used  are  given  in  tables  23,  26,  and  27. 

Demand.-- A 3-year  average  (for  1964-66)  was  used  for  the  base  period,  which  was 
implicitly  assumed  to  represent  an  equilibrium  point  in  time.  At  first,  relative 
prices  were  held  constant  at  this  equilibrium  level.  Only  population,  income  growth, 
and  trend  were  permitted  to  influence  demand  in  the  following  equation  for  each  of  the 
22  regions. 


The  basic  equation  used  was: 

Qt  “ Q0  0-  + e ri  + r2  + r3)C 
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Where: 


Q = projected  quantity  in  year  t. 

Q0  = quantity  in  base  period  (1964-66) . 

e = income  elasticity  of  demand. 

r^  = annual  per  capita  income  growth  rate  in  percent. 

X2  ~ annual  trend  value  in  percent,  after  deductions  for  the  impacts 
caused  by  income,  population  growth,  and  price  changes. 

r^  = annual  population  growth  rate  in  percent. 

t « number  of  years;  t=15  in  1980. 

Some  modifications  to  these  projections  were  later  made  by  permitting  some  adjust- 
ments in  own  price  and/or  substitute  grain  prices  in  selected  regions  to  account  for 
new  supply  and  demand  conditions  not  present  in  the  historical  period. 

After  production  was  projected,  the  resulting  differences  between  it  and  avail- 
ability were  computed  and  evaluated.  Some  adjustments  were  made  in  the  final  demand 
and  are  discussed  below. 

Production. --Averages  for  1964-66  were  also  used  as  the  general  base  reference 
point  for  production.  When  the  base  average  was  considered  abnormal  because  of  weather 
or  other  exogenous  factors,  it  was  replaced  by  an  average  from  a trend  line. 

The  basic  model  for  each  region  was: 

S(-  « a + b T 

Where: 

St  = the  quantity  of  wheat  produced  in  year  T. 

a = the  constant  term. 

b = the  change  associated  with  trend  after  deduction  for  changes  due 
to  price  effects. 

T = number  of  years;  T=15  in  1980. 

This  model  holds  relative  prices  constant  at  the  1964-66  level.  In  a few  regions, 
the  results  appeared  unreasonable  and  the  constant  price  assumption  was  relaxed.  The 
b value  was  based  on  the  historical  period  using  own  and  cross  supply  price  elasticities 
and  actual  or  estimated  price  changes  to  deduct  the  price  impact.  In  addition,  in 
regions  where  yields  or  area  are  expected  to  increase  more  rapidly  in  the  future,  some 
adjustments  were  made,  giving  a higher  b value. 

Special  attention  was  given  to  the  major  exporters  (United  States,  Canada, 
Australia,  Argentina,  and  EC)  and  the  major  importers  (Japan,  EC,  United  Kingdom,  India, 
Pakistan,  and  Brazil).  The  effects  of  alternative  domestic  policies  on  production  were 
cons idered. 

Trade . — Projected  trade  represents  the  difference  between  adjusted  production  and 
adjusted  demand.  Estimates  of  import  costs  were  made  for  the  projected  trade  levels. 
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When  these  costs  seemed  excessive,  regional  production  and  demand  projections  were  re- 
evaluated. In  some  cases,  adjustments  were  feasible  to  bring  trade  projections  into 
a "more  likely"  balance. 

World  Grain  Model 


The  wheat  portion  of  the  World  Grain  Model  is  incorporated  into  this  study.  A 
summary  of  the  model  is  presented  below  and  projections  are  presented  in  chapter  VII. 
More  detail  on  the  model  can  be  found  in  the  overall  grains  report  (93) . 

The  model  was  synthesized  to  be  consistent  with  economic  theory  and  statistical 
findings  to  the  extent  possible.  Because  of  its  size,  it  is  not  a product  of  a direct 
statistical  fit.  Data  for  1964-66  were  used  to  determine  the  value  of  the  constants 
in  the  equations. 

The  formal  econometric  World  Grain  Model  was  developed  to  evaluate  potential  de- 
mand prospects  and  export  earnings  or  import  costs  of  selected  agricultural  products 
in  the  LDC's.  The  grain  model  covers  wheat,  rice,  and  coarse  grain  for  the  22  regions. 
It  provides  a set  of  internally  and  externally  consistent  projections  under  well- 
defined  assumptions. 

The  econometric  model  was  designed: 

1.  To  determine  equilibrium  quantities  and  prices  in  some 
future  period  by  commodities  and  countries  or  world 
regions  for  a given  level  of  exogenous  factors,  such 
as  population,  income,  changing  tastes,  technology, 
and  other  identifiable  factors. 

2.  To  determine  between  countries  and  regions  trade  flows 
that  are  consistent  with  national  trade  policies  and 
the  objective  function  of  minimizing  transfer  costs; 
and 

3.  To  have  a sufficient  flexibility  to  incorporate  con- 
straints to  reflect  institutional  limitations. 

The  model  consists  of  a set  of  supply  and  demand  equations  for  each  commodity  in 
each  country  or  region  and  sets  of  price  relationships  to  link  commodities  within 
regions  and  between  regions;  an  objective  function  representing  a matrix  of  transfer 
costs;  and  a set  of  constraining  relations.  Prices  were  used  to  relate  the  behavior 
of  each  supply  and  demand  equation  within  and  between  regions.  Although  prices  play 
an  important  role  in  the  model,  other  variables  and  relations  are  used  to  account  for 
institutional  factors.  The  output  is  equilibrium  quantities,  regional  prices  of  the 
commodities , and  regional  trade  flows. 

Production  Equations. --The  model  includes  64  production  equations;  it  has  no 
equations  for  rice  in  Canada  and  the  United  Kingdom.  The  basic  production  equations 
for  each  grain  may  have  up  to  three  price  variables  affecting  production.  The  equations 
also  include  a trend  variable  to  allow  for  longrun  shifts  in  production  functions,  net 
of  price  changes,  but  reflecting  basic  changes  in  technology.  Additional  variables  in 
the  production  equations  are  discussed  under  special  country  or  regional  situations. 

Since  it  is  difficult  to  compare  and  evaluate  parameters  in  linear  form,  the  basic 
response  coefficients  were  converted  into  direct  and  cross  price  elasticities  to  facili- 
tate comparisons  among  commodities  and  regions.  These  elasticities  as  well  as  the 
growth  rates  in  production,  net  of  price  change,  are  shown  in  tables  24  and  25 . The 
elasticity  coefficients  are  evaluated  at  the  mean  values  of  the  variables  for  1964-66. 
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Even  though  area  and  yield  were  not  estimated  separately  in  the  formal  mathe- 
matical model,  an  attempt  was  made  to  assure  consistent  relationships  among  the  direct 
and  cross  price  effects  that  took  into  account  yield  and  area  changes.  For  example, 
for  any  change  in  price  (own  or  competitive  grain  price) , it  was  assumed  that  one  part 
of  the  change  in  production  was  comprised  of  a net  gain  or  loss  in  production  due  to 
substitution  of  area  of  one  grain  for  the  area  of  the  competing  grain.  It  was  assumed 
that  the  other  part  of  the  change  in  production  came  from  an  increase  in  yield  or  from 
new  acreage  brought  into  total  grain  production. 

The  same  basic  price  response  coefficients,  except  where  noted,  were  used  in  all 
alternatives.  However,  the  trend  variable  differed  for  the  alternatives  in  the  LDC's 
depending  on  the  assumption  made  with  respect  to  growth  in  technology.  These  trend 
values  are  shown  in  table  25  for  the  different  alternatives. 

Demand  Equations. --The  basic  demand  equation  formulated  for  the  projection  model 
relates  consumption  to  own  price,  competing  prices,  income,  population,  and  a trend 
variable.  The  demand  equations  used  in  the  model  are  shown  in  (93) . The  elasticities 
are  evaluated  at  the  mean  values  of  the  variables  for  1964-66.  In  addition  to  the 
elasticities,  the  growth  rate  in  consumption,  net  of  price  changes,  is  shown. 

The  study  assumes  that  the  demand  structure  does  not  change  basically  under  the 
alternatives.  Hence,  a single  set  of  parameters  is  used  to  generate  prices  and  quan- 
tities under  the  different  assumptions.  However,  the  actual  levels  of  consumption  in 
the  LDC's  would  differ  under  each  alternative  projection.  This  happens  because  dif- 
ferent income  levels  are  assumed  for  each  alternative. 

Except  where  noted,  the  demand  for  wheat  includes  all  uses  (in  wheat  equivalent) 
at  the  wholesale  level.  Lack  of  adequate  information  precludes  relating  wheat  use  to 
end  uses  such  as  bread  or  pastry  products. 

In  the  United  States,  Canada,  and  the  EC,  an  additional  demand  function  for  wheat 
for  feed  use  was  created.  The  demand  equations  for  feed  wheat  become  effective  in  the 
model  in  response  to  the  fall  of  world  wheat  prices  or  to  the  accumulation  of  stocks. 

The  normal  use  of  wheat  as  feed  remains  as  part  of  the  demand  for  total  wheat  when 

prices  are  normal  or  higher.  Thus,  a reduced  export  price  of  wheat  in  exporting  coun- 
tries followed  by  an  increase  in  stocks  of  wheat  with  no  change  in  feed  grain  prices 

tends  to  increase  the  feed  demand  for  wheat.  This,  in  turn,  reduces  the  export  avail- 
ability of  wheat.  Because  an  increase  in  feed  use  of  wheat  causes  wheat  to  compete 
with  other  grains  used  for  feed,  feed  grain  prices  are  affected  and  export  availability 
of  coarse  grains  could  increase  assuming  other  factors  are  constant. 

In  the  developed  countries,  demand  for  feed  grains  is  related  directly  to  prices 
of  grain  and  to  income.  The  influence  of  the  livestock  sector  was  taken  into  account 
in  developing  the  price  and  income  coefficients  in  the  demand  equation  for  feed  grains. 

Information  on  cross  elasticities  of  demand  is  very  limited.  Even  though  attempts 
at  empirical  measurement  have  been  largely  negative, this  study  assumes  that  for  certain 
regions  substitution  in  demand  does  exist.  In  developing  estimates  of  the  price  co- 
efficients in  the  demand  equations,  allowance  was  made  for  consistency  in  substitution 
among  the  competing  products.  For  example,  a one-for-one  relationship  might  be  assumed 
between  corn  and  wheat  if  com  is  being  used  directly  for  food.  On  the  other  hand,  if 
consumption  of  wheat  is  being  substituted  by  consumption  of  meat  and  livestock  products 
supported  by  corn,  the  ratio  would  be  considerably  higher  depending  on  the  livestock 
mix  and  source  of  feed  for  the  livestock. 

Price  Equations. — The  price  equations  in  the  model  are  the  links  among  the  pro- 
duction, demand,  and  stock  equations.  They  also  determine  the  degree  of  sensitivity 
between  movements  in  two  different  prices. 
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The  degree  of  sensitivity  is  controlled  by  the  coefficient  relating  the  two  prices. 
The  coefficient  may  take  on  values  of  zero  to  one.  A value  of  zero  means  there  is  no 
relationship  between  prices  at  two  levels,  and  a coefficient  of  one  assumes  a one-for- 
one  relationship.  For  example,  a value  of  0.3  (trade  price  sensitivity)  in  the 
wholesale/import  price  relationship  for  wheat  was  used  in  the  EC.  This  assumes  that 
in  the  longer  run,  for  every  dollar  change  in  the  world  import  price,  the  internal 
wholesale  price  for  wheat  in  the  EC  will  change  by  30  cents.  When  the  sensitivity  co- 
efficient is  equal  to  1.0,  the  constant  price  in  the  equations  becomes  the  margin  be- 
tween the  two  prices.  Similarly,  the  demand  sensitivity  coefficient  relates  the  con- 
sumer level  to  the  wholesale  price  level. 

Transportation  Matrix. — The  function  of  the  transportation  matrix  is  to  assign 
proper  trade  flows  of  grains  among  the  22  study  regions,  subject  to  transportation 
costs  (ocean  freight  rates)  among  the  regions  and  to  policy  constraints  included  in 
the  model. 

Although  in  its  original  form  the  model  reflected  a classical  transportation  prob- 
lem, it  was  hardly  consistent  with  reality  since  world  trade  is  not  organized  solely 
to  minimize  total  shipping  costs.  Hence,  to  obtain  a more  realistic  trade  flow,  the 
model  was  constrained  for  policy  and  institutional  considerations. 

Alternative  Projections  With  the  World  Grain  Model 

Using  the  World  Grain  Model,  three  basic  projection  sets  were  made.  The  three 
basic  sets  or  alternatives  assume  that  all  regions  continue  their  current  policies  and 
that  the  United  States,  Canada,  and  Australia  adjust  their  supplies  according  to  world 
conditions.  In  effect,  these  countries  attempt  to  maintain  buoyant  prices  given  world 
supply  and  demand  conditions.  A more  detailed  discussion  of  these  policies  is  given 
below.  The  basic  sets  differ  in  that  the  production  functions  for  the  LDC's  are 
shifted  to  the  right  of  the  function  in  one  set  and  to  the  left  in  another  set.  Thus, 
for  a given  price,  production  in  the  LDC's  would  be  higher  or  lower  than  production 
in  set  I. 

Two  of  the  basic  sets  have  projection  subsets.  The  two  subsets  sre  alternatives 
for  the  current  and  higher  production  function  sets.  The  functions  are  the  same  as 
those  under  the  basic  sets,  but  here  the  major  exporters  attempt  to  maintain  their 
current  share  of  the  export  market.  In  these  subsets,  prices  no  longer  remain  buoyant 
but  decline. 

In  outline  form,  the  alternative  projections  (sets  and  subsets)  are  as  follows: 

I:  Buoyant  prices--Continuing  trends.  This  set  includes 

the  effects  of  the  "Green  Revolution." 

IA:  Market  share--Continuing  trends.  This  subset  has  the 

same  production  function  as  I but  the  major  exporters 
keep  their  share  of  the  export  market. 

II:  Buoyant  prices--Higher  production  functions  in  the 

LDC's  than  under  I. 

IIA:  Market  share--Higher  production  functions  in  the 

LDC's  than  under  I but  the  same  as  in  II. 

Ill:  Buoyant  prices--Lower  production  functions  in  the 

LDC's  than  under  I. 
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Alternatives  I,  II,  and  III  assume  policies  by  the  United  States,  Canada,  and 
Australia  designed  to  keep  world  trade  prices  of  wheat  at  relatively  stable  and 
buoyant  levels  under  alternative  production  levels  in  the  LDC's.  Subsets  IA  and  IIA 
assume  policies  where  the  three  major  exporters  take  whatever  action  necessary  under 
two  alternative  production  levels  by  the  LDC's  to  maintain  a constant  share  of  the  ex- 
port market  (38  percent  for  the  United  States,  25  percent  for  Canada,  and  15  percent 
for  Australia). 

The  sets  and  subsets  are  based  on  two  important  considerations  in  the  export 
policies  of  the  three  major  exporters.  The  first  is  to  maintain  world  prices  at  reasot 
able  levels.  The  second  is  to  maintain  a traditional  share  of  the  export  market.  It 
is  not  always  possible  to  achieve  both  of  these  objectives  at  the  same  time.  During 
periods  of  heavy  world  supplies,  prices  cannot  be  maintained  unless  importers  as  well 
as  exporters  collaborate  equally  to  curtail  production. 

The  special  considerations  for  the  major  exporters  for  the  EC  and  for  South  Asia 
under  the  three  basic  sets  are  presented  below.  The  presentation  deals  specifically 
with  the  first  set  or  alternative  I.  Essentially  the  same  policies  apply  to  alter- 
natives II  and  III,  but  the  numbers  are  different.  The  same  general  policies  also 
apply  to  all  regions  in  subsets  IA  and  IIA,  but  under  the  market  share  assumption  for 
the  three  major  exporters. 

Basic  Projection  Set  I.  Under  this  alternative,  emphasis  is  on  maintaining  world 
price  stability,  but  it  is  assumed  that  variation  in  prices  will  result  when  world 
supplies  are  in  relatively  short  supply  or  in  heavy  surplus.  It  is  further  assumed 
that  the  United  States,  Canada,  and  Australia  will  promote  a storage  and  production 
policy  to  maintain  relatively  stable  and  buoyant  prices.  The  implementation  of  this 
policy  is  discussed  below  for  each  of  the  exporters.  All  other  regions  are  assumed  to 
continue  their  current  policies  regarding  wheat  production,  supplies,  and  trade. 

United  States. --As  the  major  exporter  of  wheat,  rice,  and  coarse  grain,  the  United 
States,  through  its  export  policies,  exerts  a dominant  role  in  world  trade.  It  is  as- 
sumed that  the  export  policies  of  the  United  States  are  responsive  to  changes  in  world 
demand  and  supply  conditions.  The  U.S.  sector  model  does  not  attempt  to  represent  ex- 
plicitly the  U.S.  wheat,  feed  grains,  and  rice  programs.  However,  the  combination  of 
the  coefficients  in  the  supply  functions,  the  demand  equations  for  storage,  and  the 
demand  equations  for  feed  wheat,  assume  that  resonable  price  stability  will  be  main- 
tained in  the  export  price  of  wheat  and  coarse  grain.  It  is  assumed  export  payments 

or  subsidies  will  be  part  of  the  wheat  and  rice  program  to  permit  flexibility  in  do- 
mestic prices  and  to  maintain  an  export  policy  of  relative  world  price  stability. 

Canada. --Canada  will  continue  to  maintain  domestic  wheat  policies  consistent  with 
the  overall  policy  objectives  of  the  major  exporters.  In  essence,  Canada  will  try  to 
maintain  its  export  price  in  the  upper  60  dollar  range  for  1 ton  of  No.  1 Northern  at 
Fort  William/Port  Arthur.  It  is  assumed  if  the  world  export  price  goes  below  the 
desired  level,  the  Canadian  Grain  Board  will  adjust  its  export  policies  in  a way  that 
exports  will  be  reduced  when  world  wheat  prices  are  low  and  increased  when  world  prices 
are  high.  The  immediate  consequence  of  this  policy,  for  a given  level  of  production, 
would  be  to  add  to  storage  when  export  prices  are  falling  and  to  withdrawals  from 
storage  when  prices  are  relatively  high. 

It  is  further  assumed  the  bulk  of  the  wheat  will  be  stored  by  farmers.  Thus,  an 
increase  in  storage  stocks  will  have  the  effect  of  increasing  the  cost  of  producing 
wheat.  Consequently,  an  increase  in  the  level  of  wheat  stocks  owned  by  farmers  will 
tend  to  reduce  wheat  acreage,  and  a decrease  in  stock  levels  will  tend  to  encourage 
expansion  of  production.  The  model  incorporates  the  influence  of  stock  levels  on  pro- 
duction by  specifically  introducing  the  stock  variable  into  the  production  function. 
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It  also  has  a separate  variable  for  the  demand  for  storage  in  Canada  which  relates  the 
change  in  stock  level  during  any  year  to  production  levels  and  export  price  levels.  46/ 

It  is  assumed  as  long  as  the  capacity  to  produce  wheat  exceeds  consumption  at 
"reasonable"  prices  to  producers,  there  will  continue  to  be  a high  level  of  stocks. 
Further,  the  level  of  stocks  is  estimated  to  increase  over  time--7  million  tons  above 
the  1964-66  level  of  15  million.  That  is,  the  model  assumes  that  there  will  be,  on 
the  average,  an  accumulation  of  roughly  500,000  tons  per  year.  The  assumed  stock  level 
of  22  million  tons  in  1980  is  approximately  the  same  level  of  stocks  on  July  1,  1969. 

It  is  further  assumed  the  continued  excess  of  capacity  in  production  over  world 
needs  will  cause  some  slippage  in  achieving  Canadian  policy  objectives  of  a production- 
consumption  balance  at  roughly  the  base  period  price  levels.  It  is  estimated  that  at 
prices  comparable  to  the  base  period  a rate  of  accumulation  of  2 million  tons  annually 
in  stocks  would  occur  which  must  either  be  fed  or  set  aside  for  abnormal  aberrations 
from  longrun  equilibrium.  Specifically,  the  model  assumes  there  is  a tendency  for 
stocks  to  accumulate.  Explosive  situations  are  avoided  because  of  unexpected  market 
demands  which  occur  from  time  to  time--for  example,  the  imports  by  the  USSR  in  the 
mid- 1960's  and  the  imports  due  to  the  India  drought. 

The  model  also  has  a special  demand  equation  for  feed  wheat  when  stocks  of  wheat 
begin  to  accumulate.  This  demand  for  wheat  becomes  a source  of  supply  in  the  coarse 
grain  sector  in  Canada.  Thus,  an  increase  in  storage  stocks  of  wheat  increases  feed 
use,  which  reduces  export  availability  of  wheat  but  increases  export  availability  for 
coarse  grains  in  Canada. 

Australia. --It  is  assumed  grain  production  policies  in  Australia  will  also  be  sen- 
sitive to  world  prices  and  be  consistent  with  maintaining  relative  world  price  sta- 
bility. As  in  the  case  of  Canada,  wheat  production  is  assumed  to  be  influenced  by 
stock  levels;  thus,  the  stocks  variable  is  included  in  the  supply  function.  In  turn, 
the  demand  for  stocks  is  related  to  wheat  production  and  the  wholesale  price  of  wheat. 
Since  the  wholesale  price  of  wheat  is  related  to  the  export  price,  the  level  of  stocks 
is  affected  by  the  world  demand  situation. 

Argentina. --It  is  assumed  Argentina  will  not  adopt  a stocks  policy.  Thus,  no 
special  equation  for  demand  for  stocks  was  developed.  It  is  further  assumed  grain 
production  is  sensitive  to  world  prices. 

EC.--It  is  assumed  the  EC  will  attempt  to  continue  its  Common  Agricultural  Policy 
of  high  internal  prices,  import  restrictions,  and  subsidies  to  export  surpluses. 

Effective  harmonization  of  producer  prices  for  grain  will  be  completed  within  the  EC. 

It  is  assumed  a considerable  amount  of  wheat  will  continue  to  be  used  as  feed.  The 
amount  of  feed  wheat  used  will  be  affected  by  the  quality  of  domestic  wheat  as  well  as 
by  world  trade  prices,  internal  wheat  and  feed  grain  prices.  Specifically,  a kinked 
demand  is  assumed  for  wheat.  At  normal  price  relationships  between  EC  and  world  levels, 
the  quantity  of  wheat  fed  is  part  of  the  interaction  between  the  demand  equations  for 
wheat  and  feed  grains.  However,  when  world  prices  fall  substantially,  the  subsidy  cost 
of  exporting  wheat  rises  considerably.  Therefore,  at  some  point,  it  becomes  more 
efficient  to  shift  wheat  to  feed  uses  rather  than  to  export  it.  To  account  for  this, 
the  World  Grain  Model  has  specific  equations  to  relate  the  export  price  of  wheat  to  wheat 
feed  use.  Therefore,  lowering  of  world  wheat  prices  relative  to  feed  grain  prices 
leads  to  increased  use  of  wheat  for  feed  and  reduced  feed  grain  imports  to  the  EC. 


46/  See  p.  15  for  an  analysis  showing  the  influence  of  stocks  on  production. 


85 


J 


Special  assumptions  regarding  South  Asia. --In  most  regions,  the  demand  functions 
have  the  usual  price,  income,  population,  and  trend  factors.  However,  in  South  Asia 
these  factors  are  not  sufficient  to  explain  variations  in  demand  under  alternative 
projections  when  production  of  a single  grain  varied  considerably.  These  variations 
result  because  the  amount  of  wheat,  rice,  or  coarse  grain  consumed  is  a function  of 
availability  of  each  grain  as  well  as  of  price.  For  example,  the  relative  amount  of 
wheat  or  rice  consumed  in  the  1980's  in  India  will  depend  on  the  relative  improvements 
in  production  technology  of  the  two  grains.  If  technology  is  more  favorable  to  wheat 
than  to  rice,  consumption  of  wheat  will  rise  considerably  faster  than  rice  consumption. 

It  is  assumed  the  total  substitution  effect  between  wheat  and  rice  cannot  be  fully 
expressed  through  prices  alone.  A further  assumption  is  that  any  shortfall  between 
production  and  consumption  of  grains  will  primarily  be  made  up  from  imports  of  wheat. 
Thus,  production  of  rice  as  well  as  production  of  wheat  will  affect  the  consumption 
and  trade  of  wheat.  The  production  variables  of  wheat,  rice,  and  coarse  grain  were 
added  as  additional  variables  to  the  demand  equations  for  wheat,  rice,  and  coarse  grain 
to  account  for  the  substitution  effects  directly.  These  additions  to  the  demand 
equations  assume  that  the  consumption  of  rice  is  affected  by  the  production  of  wheat. 
Thus,  shortfalls  in  the  production  of  all  grains  are  made  up  from  imports  of  wheat. 
However,  since  consumption  also  varies  with  production,  only  some  of  the  shortfall 
is  compensated  by  imports  of  wheat.  For  example,  a 10-million- ton  shortfall  in  pro- 
duction of  rice  results  in  6.5  million  tons  of  wheat  imports. 

It  was  assumed  that  consumption  of  coarse  grain  would  not  be  affected  directly  by 
the  production  of  wheat  and  rice.  However,  substitution  between  rice,  wheat,  and 
coarse  grain  would  continue  by  the  inclusion  of  the  prices  for  wheat,  rice  and  coarse 
grain  in  each  of  the  demand  functions  for  wheat,  rice  and  coarse  grain.  The  sub- 
stitution effect  represented  by  prices  may  be  considered  to  represent  the  normal  sub- 
stitutions in  consumption,  while  the  additional  effect  of  substitution  introduced  by 
the  production  variables  represent  substantial  shifts  due  to  technological  change. 

Population  Projections 

Population  is  the  key  variant  in  growth  in  demand.  Thus,  assumptions  regarding 
population  growth  are  critical  in  analysis  of  demand  prospects  for  agricultural  ex- 
ports. Original  research  on  population  growth,  however,  was  not  within  the  intent  of 
this  study.  A number  of  world  demographic  studies  have  been  conducted.  Consequently, 
population  growth  rates  used  for  analytical  purposes  and  projections  were  based,  with 
some  modifications,  on  the  population  projections  of  the  Population  Division  of  the 
United  Nations.  This  Division  has  been  preparing  projections  for  the  world  and  selected 
regions  for  over  15  years.  Its  most  recent  study  on  the  world  population  was  published 
in  1966  (99) . The  projections  contained  in  the  1966  report  have  been  widely  used 
throughout  the  world.  However,  some  adjustments  to  the  UN  projections  were  made  for 
the  present  study,  based  on  recent  studies  by  the  Food  and  Agriculture  Organization 
(FAO)  of  the  United  Nations  and  the  Organization  for  Economic  Cooperation  and  Develop- 
ment (OECD),  and  the  USDA's  long-term  supply  and  demand  studies. 

For  this  study,  a single  population  projection  was  selected  for  each  country. 

The  regional  population  projections  which  were  used  are  presented  in  table  26.  Con- 
siderably higher  growth  rates  are  used  for  the  LDC's  than  for  the  rest  of  the  world. 

It  was  not  deemed  necessary  to  develop  high  and  low  population  projections,  although 
major  changes  in  growth  rates  will  affect  the  projections. 
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Income  Projections 


Another  key  demand  variant  is  income  growth.  With  given  levels  of  population, 
prices,  and  other  factors,  the  rate  of  increase  in  income  largely  determines  the 
pattern  and  level  of  per  capita  consumption.  Population  may  be  the  most  important 
demand  factor  in  the  LDC's,  but  income  may  be  more  important  in  countries  with  low 
population  growth  rates — for  example,  Japan,  where  population  growth  is  less  than  1 
percent  and  income  growth  over  8 percent. 

Table  27  presents  the  projected  rates  of  growth  in  national  income  selected  for 
use  in  this  study  and  table  28  shows  the  levels  in  dollar  terms.  47/  Original  re- 
search on  the  economic  growth  prospects  of  the  countries  of  the  world  was  not  within 
the  scope  of  this  study 0 The  projected  growth  rates  were  therefore  obtained  through 
a careful  review  of  studies  in  this  area.  Besides  the  trends  in  the  historical  time 
series  data  on  national  accounts,  the  main  sources  guiding  the  selection  of  final 
growth  rates  were  a 1967  FAO  report  entitled  Agricultural  Commodities- Project ions  for 
1975  and  1985  (43),  a 1968  OECD  report  entitled  Agricultural  Projections  (81) , and  the 
USDA  series  of  supply  and  demand  studies  on  foreign  countries. 

The  rate  of  income  growth  in  the  LDC's  is  as  high  or  higher  than  that  for  the 
developed  regions.  However,  the  high  rate  of  population  growth  reduces  the  per  capita 
levels  and  per  capita  growth  rate. 

The  same  income  projections  were  used  for  the  unbalanced  world  trade  projection 
set  and  under  alternatives  I and  IA.  However,  for  the  LDC's  separate  income  pro- 
jections were  generated  for  alternative  sets  II  and  III.  It  was  assumed  that  changes 
in  income  growth  were  associated  with  changes  in  grain  production  in  the  LDC's.  48/ 
Therefore,  the  rates  of  income  growth  for  the  LDC's  were  adjusted  with  the  shifting 
production  functions--up  for  set  II  and  down  for  set  III.  In  effect,  the  traditional 
demand  curves  were  shifted  slightly  under  these  alternatives. 


47/  Detailed  country  and  regional  projections  are  contained  in  a working  paper  pre- 
pared for  this  study  (75) . 

48/  It  was  also  assumed  that  productivity  in  the  rest  of  the  agricultural  sector 
would  experience  levels  similar  to  the  productivity  of  grains. 
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Table  2 3. --Coefficients  for  "unbalanced  world"  wheat  trade  projections 


Demand 

Supply 

Region 

Income 

elasticity 

(e) 

: Income 

: growth  rate 

j.  (rn  y 

: Demand 

: growth  rate 

: (trend)  (r2)  1/ 

Trend  (b) 

United  States.  . . • 

-0.3 

3.0 

0.3 

1,000  m.t. 
865 

Canada  ....... 

-0.1 

2.3 

-2.6 

294 

Argentina 

-0.3 

1.4 

0 

116 

Australia  & N.  Zealand 

-0.2 

2.3 

-1.1 

374 

Japan 

0.1 

7.2 

0 

25 

EC 

0 

3.5 

0.2 

500 

United  Kingdom  ... 

-0.2 

1.9 

0 

40 

Other  Western  Europe 

-0.3 

3.4 

0 

170 

South  Africa,  Rep.  of 

0 

1.8 

0.2 

15 

USSR  ........ 

0 

4.3 

-0.1 

1,415 

East  Europe.  .... 

0 

4.1 

0.9 

600 

Communist  Asia  . . . 

0.1 

2.2 

-0.5 

604 

Cent.  Amer.  & Carib. 

0.3 

2.8 

0.8 

87 

Other  East  S.  Amer. 

0.2 

2.1 

0 

23 

West  S.  America.  . . 

0.3 

1.9 

0.9 

19 

North  Africa  .... 

0.3 

1.5 

0.7 

205 

West  Africa 

0.7 

1.3 

2.1 

1 

East  Africa 

0.6 

1.9 

0.8 

20 

West  Asia 

0.2 

2.4 

0 

445 

South  Asia  . . . . . 

0.4 

1.6 

1.0 

1,745 

Southease  Asia  . . . 

0.3 

1.5 

3.4 

2 

East  Asia  & Pacific. 

0.3 

1.6 

1.1 

8 

1/  Compound  annual  rate. 
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Table  24. Price,  income,  and  sensitivity  coefficients,  and  net  trend  values  used  for  the  1980  world  grain  model  projections  J./ 
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Table  25. --Alternative  growth  rates  for  income  and  the  wheat  production  trend 
value  under  alternative  projections  for  the  LDC's  1/ 


Region 

Income 

1965  to 

1980 

e 

• 

• 

• 

Wheat  production  trend, 
1965  to  1980 

Set  I & : 
LA  : 

Set  II 
IIA 

& : Set 
: HI 

• 

• 

Set  I 6c  : 
IA  : 

Set  II  6c 
IIA 

: Set 
: III 

per  year  3/ 

Argentina 

3.3 

4.6 

2.4 

2.0 

2.3 

1.4 

Cent.  Amer.  & Carib. 

5.8 

8.1 

4.1 

3.9 

5.5 

2.8 

East  South  America  . . 

5.0 

7.0 

3.6 

2.1 

2.9 

1.5 

West  South  America  . . 

4.8 

6.7 

3.4 

1.4 

2.0 

1.0 

North  Africa  ..... 

4.9 

6.9 

3.5 

0.9 

1.3 

0.6 

West  Africa.  ..... 

4.2 

5.9 

3.0 

2.8 

3.9 

2.0 

East  Africa.  ..... 

4.1 

5.7 

2.9 

2.9 

4.1 

2.1 

West  Asia.  

5.3 

7.4 

3.8 

2.0 

2.8 

1.4 

South  Asia  .....  . 

4.2 

5.9 

3.0 

5.4 

7.6 

3.9 

Southeast  Asia  . . . . 

4.4 

6.2 

3.1 

4.6 

6.4 

3.3 

East  Asia  & Pacific.  . 

4.5 

6.3 

3.2 

2.1 

2.9 

1.5 

1/  More  detail  is  given  in  tables  27  and  28.  There  was  no  change  in  the 
rates  used  for  the  developed  and  the  central  plan  regions. 

2 / These  rates  were  also  used  for  the  unbalanced  world  trade,  constant  price 
projections . 

3/  These  percentages  are  compound  annual  rates  and  are  computed  from  the 
trend  values  given  in  dollars  and  in  1,000  metric  tons  which  entered  the  world 
grain  model  in  linear  form. 
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Population  ’ Population  growth  rate  per 
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VII. --PROJECTIONS  OF  DEMAND,  SUPPLY,  AND  TRADE 


l' 


No  one  knows  exactly  what  the  demands  for  farm  pro- 
ducts will  be... Nor  can  anyone  foresee  the  exact 
supplies  of  agricultural  commodities. . .Yet  farmers, 
legislators,  and  administrators ...  cannot  work  entire- 
ly in  the  dark.  They  must  base  their  plans  upon  the 
best  possible  estimates  of  future  demand  and  supply 
conditions.  --Frederick  V.  Waugh 

The  four  basic  projection  sets  discussed  in  the  preceding  chapter  yield  results 
which  can  be  linked  in  a number  of  ways.  In  choosing  a combination  for  discussion, 
focus  was  given  to  the  trade  of  the  LDC's  and  how  it  might  be  affected  given  certain 
conditions.  To  trace  these  effects,  two  subsets  using  a "marketing  share"  assumption 
for  the  major  exporters  are  included  as  alternatives.  The  combination  described  below 
is  neither  direct  nor  continuous.  The  connector  used  here  is  mainly  comparative,  moving 
from  one  set  or  subset  to  another  to  test  the  effects  of  relevant  assumptions. 

The  Projections  and  Comparisons 

The  first  set  of  projections  (unbalanced  world  trade)  is  founded  on  the  assumption 
of  constant  relative  prices.  That  is,  there  will  be  no  substantial  change  in  the 
supply/demand/trade-pr ice  relationships  from  those  of  the  reference  period  (1964-66). 
Other  assumptions  basic  to  this  set  have  been  listed  in  chapter  VI. 

The  remaining  three  basic  sets,  which  are  integral  parts  of  the  World  Grain 
Model,  have  a common  premise  that  the  major  exporters  will  pursue  policies  to  maintain 
prices  at  reasonable  levels.  This  does  not  imply  stable  prices  but  rather  an  attempt 
by  exporters  to  maintain  reasonable  price  levels  and  price  stability  under  prevailing 
world  demand  conditions.  As  indicated  in  the  previous  chapter,  this  common  premise  is 
tested  for  three  different  levels  of  supply  in  the  LDC's. 

The  premise  of  the  two  projection  subsets  is  that  the  major  exporters  will  follow 
a policy  of  market  share  maintenance.  That  is,  they  will  take  actions  necessary  to 
maintain  a "traditional"  share  of  the  world  market,  regardless  of  the  level  of  the 
market.  These  subsets  are  used  with  sets  I and  II  and  are  identified  as  LA  and  IIA. 

As  shown  in  chapter  VI,  the  analytical  framework  for  all  of  the  projection  sets 
was  congruous  to  some  degree.  For  instance,  population  growth  and  income  growth  in  the 
developed  and  central  plan  regions  did  not  change;  production  technology  was  unchanged 
although  the  rate  of  development  was  varied  for  the  LDC's.  Therefore,  the  sets  yielded 
some  results  that  are  alike.  These  are  listed  below.  Unless  noted  otherwise,  they 
apply  to  all  sets  and  subsets: 

(1)  Wheat  production  in  South  Asia  will  increase  rapidly,  reflecting  the  success 
of  the  semidwarf  varieties  and  the  increased  application  of  inputs. 

(2)  The  USSR  will  have  its  supply  problem  well  in  hand--stocks  will  be  at  desired 
levels,  and  net  exports  may  approximate  the  levels  of  the  period  prior  to  1963. 

(3)  Japan  is  expected  to  have  a strong  demand  for  wheat  and  should  continue  to  be 
an  expanding  import  market. 

(4)  There  will  be  a growing  import  demand  in  those  less  developed  regions  which 
experience  rapid  economic  growth.  These  regions  include  Central  America,  East  and  West 
South  America,  East  Asia,  Southeast  Asia,  and  West  Asia.  Much  of  this  demand  will  be 


94 


from  a growing  commercial  market. 

(5)  Growing  imports  of  most  African  regions  would  most  likely  be  food  aid  shipments. 
Unbalanced  World  Trade 


What  would  the  world  wheat  situation  be  like  in  1980  if  prices  and  policies  were 
not  changed  and  the  recent  trends  of  supply  and  demand  in  each  country  were  to  continue, 
being  impervious  to  world  conditions? 

These  projections  generally  reflect  a continuation  of  the  current  world  wheat 
economy- -abundant  supplies  and  slackening  growth  of  import  demand  (table  29).  Even 
though  prices  were  held  constant  for  these  projections,  the  implied  stock  buildups 
would  force  some  production  adjustments  in  major  producing  nations,  and  there  would  be 
continuing  downward  pressures  on  prices.  Wheat  feeding  would  be  quite  important,  and 
from  both  the  demand  and  production  view,  wheat  would  be  considered  a feed  as  well  as  a 
food  grain. 

Aggregating  regional  trade  projections  to  world  totals  resulted  in  a large  imbal- 
ance of  about  22  million  tons.  49/  This  indicates  that  price  or  policy  adjustments 
would  have  to  be  made  when  the  pressure  of  the  interacting  forces  becomes  evident.  Ob- 
viously, in  a real  sense,  exports  and  imports  must  be  reasonably  close.  This  aggregated 
world  surplus  is  similar  to  that  arrived  at  in  other  long-range  outlook  studies.  (3^  and 
42). 

The  following  developments  highlight  the  change  from  a balanced  base  period  to  a 
surplus  future: 

(1)  In  South  Asia,  projected  production  of  43.5  million  tons  is  150  percent  higher 
than  in  the  base  period.  Underlying  the  production  projection  were  the  assumptions  that 
the  total  wheat  area  in  India  and  Pakistan  would  not  change  significantly  from  recent 
levels;  that  two-thirds  and  three-fifths  of  the  wheat  area,  respectively,  would  be  sown 
to  semidwarf  varieties  and  irrigated;  and  yields  of  the  semidwarf  varieties  would 
average  2,200  kilos  per  hectare  (33  bushels  per  acre).  With  the  projected  production 
and  disappearance , net  imports  would  total  5.5  million  tons.  50/  This  is  well  below 
the  high  base  period  level  of  9.3  million  tons.  It  is  possible  that  Pakistan  will  be 
self-sufficient  in  wheat  51 /but  India  is  expected  to  continue  to  import  wheat  for  the 
following  reasons: 

(a)  To  supply  metropolitan  areas  distant  from  its  wheat-producing  regions. 
Currently,  domestic  wheat  prices  in  India  are  well  above  world  prices,  and 
it  appears  that,  if  this  relationship  holds,  the  Government  of  India  as  a 
matter  of  policy  might  import  wheat  to  minimize  consumer  subsidies. 

(b)  There  will  probably  be  a need  for  imported  hard  wheat  for  flour  needed  for 
bread,  pastas,  and  pastries. 

(2)  Projected  production  in  Canada  and  Australia  is  up  35  percent  but  disappearance 
is  down  7 percent.  These  projections  would  result  in  an  increase  in  exports  of  12,5 
million  tons  over  the  base  period  level. 


49/  Net  exports  were  greater  than  net  imports.  50/  Though  South  Asia's  statistics 
are  dominated  by  India  and  Pakistan,  Ceylon  is  a relatively  large  wheat  importer. 

51 J Some  wheat  may  still  be  imported  for  use  in  East  Pakistan. 
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(3)  Projected  U.S.  production  of  48.4  million  tons  is  up  37  percent  over  the  base 
period  level.  For  the  projected  period,  area  was  held  at  the  level  of  the  1969  national 
wheat  allotment  of  20.9  million  hectares.  Much  more  land  could  become  available  if 
current  policies  were  altered.  The  1970  wheat  program  calls  for  a reduction  to  18.4 
million  hectares  (a  12-percent  reduction  from  1969).  About  29.2  million  hectares  of 
wheat  were  harvested  in  1952/53  and  23.8  million  hectares  were  harvested  in  1967/68. 

(4)  If  population  and  income  rise  as  projected,  there  would  be  no  slackening  in 
the  import  requirements  of  the  LDC's.  At  first  glance  this  appears  to  be  a paradoxical 
situation,  considering  the  "Green  Revolution."  But  in  these  countries,  the  population 
growth  rate  is  high  and  the  demand  for  wheat  is  quite  responsive  to  an  increase  in 
income.  Also , there  has  been  a significant  increasing  trend  in  wheat  consumption  in 
many  of  these  countries , reflecting  change  in  the  patterns  of  consumption.  These 
factors  result  in  substantial  increases  in  per  capita  consumption  and  a total  growth 
rate  which  would  exceed  that  for  production. 

In  summary,  this  projection  set  indicates  that  world  supplies  of  wheat  should  con- 
tinue to  be  bountiful  and  that  unless  major  producing  countries  come  to  grips  with  ad  - 
justment  problems , the  supplies  will  be  too  bountiful.  The  trade  outlook  cast  from  the 
projections  is  not  promising  from  the  standpoint  of  potential  export  earnings  for  the 
LDC's.  On  the  contrary,  import  costs  for  wheat  in  the  LDC's  would  continue  to  rise  as 
aggregate  demand  outpaced  production.  Of  course,  in  a large  area  of  the  LDC's,  wheat 
cannot  be  produced  for  climatic  reasons , and  any  increase  in  demand  would  necessarily 
be  filled  by  imports. 

A Projection  Sequence 

From  the  situation  just  described , the  projection  course  turns  to  an  equilibrium 
situation  where  shifts  in  functions  and  changes  in  prices  bring  about  a balance  to  the 
world's  supply  and  demand. 

A path  to  follow  in  tracing  the  projection  sets  through  a logical  sequence  begins 
with  the  levels  of  the  1964-66  base  period  and  moves  to  set  I.  From  there  a comparison 
is  made  between  I and  set  II  to  note  the  effects  of  accelerated  production  growth  in 
the  LDC's.  The  sequence  is  concluded  with  the  introduction  of  the  "Market  Share 
Assumption"  (IIA)  to  show  what  differences  might  occur  if  the  major  exporters  were  to 
implement  a policy  of  market  share  maintenance.  Alternative  levels  of  production, 
availability,  trade,  and  earnings  are  given  in  tables  30  through  33. 

Set  I/Base  Period. --On  the  production  side , the  most  pronounced  change  between  the 
base  period  and  set  I is  the  90-percent  increase  in  wheat  output  in  the  LDC's,  primarily 
in  South  Asia,  Central  America  (Mexico),  and  West  Asia.  This  increase  would  be  due  to 
the  introduction  and  expanding  use  of  semidwarf  varieties  as  well  as  to  increased  appli- 
cation of  inputs.  Production  of  the  major  suppliers  increases  only  14  percent,  reflec- 
ting their  position  of  managing  supplies  to  maintain  world  prices  at  relatively  high 
levels . 

The  consumption  projections  are  indicative  of  relatively  high  rates  of  population 
and  income  growth  in  the  LDC's,  combined  with  a high  positive  response  to  income. 
Consumption  for  the  LDC's  increases  73  percent,  with  the  gains  being  uniformly  high 
throughout  these  countries.  On  the  other  hand,  projections  for  the  developed  area  re- 
flect a sluggish  demand , which  is  consistent  with  a generally  negative  response  to 
income  and  relatively  low  rate  of  population  growth.  For  the  major  exporters  and  de- 
veloped importers , consumption  increases  only  15  percent ; if  Japan,  whose  income 
response  is  high,  is  excluded,  the  increase  for  this  area  is  only  13  percent. 

Perhaps  the  most  surprising  development  of  set  I is  the  45-percent  increase  in 
net  imports  for  the  LDC's.  The  only  less  developed  region  to  have  a drop  is  South  Asia, 
whose  imports  decline  7.0  million  tons  from  the  very  high  level  of  9.3  million  tons  in 
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the  base  period.  52/  Net  imports  of  the  developed  importers  are  down  as  Other  Western 
Europe  switches  from  a net  importer  to  a net  exporter  position,  and  the  EC  increases 
its  net  exports  threefold.  Japan,  on  the  other  hand,  remains  a growing  market,  with 
imports  increasing  80  percent  to  6.5  million  tons.  Trade  in  the  central  plan  regions 
also  changes  markedly,  with  the  Soviet  Union  shifting  from  a net  importer  position 
back  to  its  traditional  net  exporter  role.  The  net  result  of  these  trade  changes  as 
they  affect  the  major  exporters  are  nearly  offsetting,  although  these  countries'  ex- 
ports are  down  slightly  from  the  base  period,  but  significantly  higher  than  in  most 
recent  years. 

In  summary,  set  I from  the  view  of  the  less  developed  countries  is  not  encourag- 
ing. Import  costs  would  rise  to  meet  the  effective  demand  despite  rapidly  expanding 
production.  The  export  earnings  of  Argentina  do  increase  significantly,  as  this 
country  would  be  expected  to  ship  more  wheat  to  nearby  regions. 

Set  Il/Set  I. --A  question  then  arises  as  to  how  might  the  trade  outlook  for  the 
LDC's  improve.  In  set  II,  annual  growth  rates  in  production  in  the  LDC's  are  stepped 
up  from  the  set  I levels  by  an  annual  rate  of  1.4  percent.  This  might  be  termed  an 
"accelerated  green  revolution."  An  obvious  effect  is  that  production  in  the  LDC's 
would  be  higher  than  in  set  I--by  about  one-fourth.  This  stepped-up  production  would 
provide  some  income  growth  and  thus  increase  demand  slightly.  As  a result,  consumption 
in  the  less  developed  countries  would  be  about  10  percent  higher. 

There  is  a striking  change  in  trade  with  this  set  of  conditions.  Import  costs  for 
the  LDC's  are  down  sharply  from  those  in  set  I to  near  the  base  period  level.  The 
principal  reason  for  this  is  South  Asia,  which  shifts  from  a net  importing  position  of 
2.4  million  tons  to  a net  exporting  position  of  7.1  million  tons.  However,  demand  and 
imports  of  the  non-whea t -producing  regions  increase  in  response  to  lower  world  prices. 
Exports  from  the  major  suppliers  are  down  by  7.7  million  tons,  with  the  United  States 
and  Canada  accounting  for  most  of  the  decline. 

The  supply/demand  situation  in  set  II  leads  to  a drop  of  about  10  percent  in  world 
trade  prices.  With  reduced  imports  and  lower  prices,  net  costs  for  the  LDC's  are 
$1,839  million,  23  percent  lower  than  under  the  set  I situation. 

Thus,  the  wheat  trade  outlook  is  decidedly  improved  for  the  LDC's  under  set  II 
conditions.  Import  costs  are  down  and  export  earnings  are  up.  The  major  suppliers 
take  the  brunt  of  these  developments  with  lower  exports  and  prices.  To  do  this  they 
have  implemented  an  adjustment  program  which  has  reduced  production  and  increased  stocks. 

Subset  IIA/Set  II. --But  what  might  happen  if  the  United  States,  Canada,  and 
Australia  were  not  willing  to  pull  back  from  the  world  market  and  adjust  their  supplies 
accordingly?  To  accommodate  such  a comparison,  the  market  share  condition  for  the 
major  exporters  was  used  under  the  accelerated  production  set  IIA.  With  this  condition, 
production  of  the  major  exporters  would  be  substantially  higher.  Prices  would  drop 
precipitously.  These  low  price  levels  would  bring  wheat  into  a competitive  position 
with  feed  grains  and  a sharp  rise  in  use  of  wheat  for  feed  would  result.  Therefore, 
consumption  in  the  major  exporting  countries  and  the  EC  is  about  19  percent  higher  than 
under  II.  The  net  effect  of  this  response  is  that  the  EC  would  shift  from  a net  export- 
er position  to  a net  import  position;  and  shipments  to  the  developed  importers  would  be 
6.0  million  tons  higher.  Exports  of  the  major  suppliers  are  up  11.6  million  tons  as 
these  countries  push  to  maintain  their  traditional  shares  of  the  world  market.  The 
import  costs  of  the  LDC's  are  down  substantially,  reflecting  the  lower  trade  prices. 


52/  The  reader  is  reminded  that  the  base  period  includes  the  2 severe  drought  years 
which  resulted  in  massive  food  aid  shipments. 
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On  the  other  hand,  export  earnings  of  the  LDC's  are  also  down,  as  Argentina  and  South 
Asia  not  only  lose  trade  but  also  receive  substantially  lower  prices  for  their  exports. 

Subset  IA/Set  I. --The  market  sharing  condition  which  concluded  the  last  sequence 
is  also  the  basis  for  the  next  comparison.  Should  the  LDC's  only  be  able  to  maintain 
the  rate  of  production  growth  at  past  trends,  what  would  occur  if  the  major  suppliers 
were  to  retain  their  traditional  market  share? 

The  major  changes  under  this  subset  occur  within  the  major  exporters  and  developed 
importers.  Production  of  the  major  exporters  moves  up  from  the  set  I level  by  nearly 
15  percent.  The  increased  supplies  depress  world  prices,  and  trade  prices  are  down 
substantially  from  set  I levels.  There  is  some  pickup  in  consumption  (mainly  for  feed) 
in  response  to  these  lower  prices  in  the  developed  regions.  Exports  of  the  major 
suppliers  are  2.4  million  tons  higher  in  set  IA  than  in  set  I.  Much  of  this  gain  is  at 
the  expense  of  the  EC,  whose  net  exports  drop.  In  addition,  the  import  demand  in  other 
developed  importing  regions  is  higher  in  response  to  the  lower  import  prices. 

The  volume  of  trade  in  the  LDC's  shows  little  change  from  that  in  set  I,  but  with 
lower  prices,  import  costs  are  down  substantially.  Argentina's  export  earnings  suffer 
since  she  not  only  loses  trade  to  the  market  share  condition  but  also  receives  sub- 
stantially lower  export  prices. 

In  summary,  from  the  standpoint  of  trade  earnings  and  costs,  it  appears  that  IA 
may  be  more  advantageous  to  the  LDC  importers  than  to  the  LDC  suppliers  as  reduced 
prices  more  than  offset  the  gains  in  trade. 

Set  Ill/Set  I. --What  might  the  situation  be  if  the  "Green  Revolution"  were  short- 
lived and  production  growth  lapsed  to  lower  rates?  Another  projection  course  examined 
assumes  that  output  growth  in  the  LDC's  will  be  less  than  the  rates  of  set  I (continu- 
ing trends).  To  effect  this  assumption  for  set  III,  the  annual  production  growth  rates 
of  set  I were  reduced  l.A  percent  for  all  LDC's  including  Argentina. 

In  addition  to  lower  wheat  production  in  the  LDC's,  a lower  rate  of  income  growth 
is  associated  with  this  assumption.  Thus,  not  only  output  in  the  LDC's  is  curbed  but 
also  their  demand  for  wheat.  Another  demand  retardant  is  the  substantially  higher 
prices  which  would  result  from  lower  world  supplies  of  wheat.  In  set  III,  trade  prices 
are  near  the  high  levels  of  196A-66.  Although  consumption  in  the  LDC's  drops,  the  rate 
of  decline  is  less  than  the  decline  in  production  and  the  net  result  is  that  the 
volume  of  net  imports  would  be  up  sharply  from  the  level  of  set  I.  This  coupled  with 
higher  import  prices  would  cause  import  costs  for  the  LDC's  to  soar. 
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Table  29 .--World  wheat  production,  domestic  disappearance,  and  net  imports  by  regions,  average  1964/65- 
1966/67  and  "constant  price,  unbalanced  world"  projection,  for  1980 


1964/65-1966/67  1/ 

1980 

Region 

Production 

Domestic  : 
dis-  : 

appearance: 

Net  : 

imports  2/ : 

Production 

Domestic  : 
dis-  : 

appearance: 

Residual  3/ 

United  States  4 / ...  . 

35,478 

18,637 

- 1,000  metric  tons-  - 
-21,163  48,450 

21,100 

-27,350 

Canada  

18,846 

4,159 

-13,848 

23,260 

3,620 

-19,640 

Argentina 

7,846 

3,863 

-5,063 

9,590 

4,720 

-4,870 

Australia  & New  Zealand. 

10,207 

2,720 

-6,339 

15,820 

2,810 

-13,010 

Major  exporters.  . . . 

72,377 

29,379 

-46,413 

97,120 

32,250 

-64,870 

Japan 

1,185 

4,759 

3,645 

1,560 

7 ,400 

5,840 

EC 

28,759 

27,703 

-1 ,288 

36,260 

31,170 

-5,090 

United  Kingdom  

3,813 

8,166 

4,329 

4,410 

8,760 

4,350 

Other  Western  Europe  . . 

10,202 

11,501 

1,340 

12,750 

11 ,090 

-1,660 

South  Africa,  Rep.  of.  . 

770 

1,136 

366 

1,000 

1,770 

770 

Developed  importers.  . 

44,729 

53,265 

8,392 

55,980 

60,190 

4,210 

USSR 

63 ,067 

65  ,475 

2,408 

84  , 300 

79,800 

-4,500 

Eastern  Europe  

20,848 

26,563 

5,715 

29,850 

34,660 

4,810 

Communist  Asia  

22,933 

28,655 

5,722 

32,000 

35,500 

4,500 

Central  plan  countries 

106,848 

120,693 

13,845 

146,150 

150,960 

4,810 

Central  America  & Caribbean. 

1,894 

2,870 

976 

3,200 

5,550 

2,350 

Other  East  South  America 

• # 

803 

3,813 

3,010 

1,150 

6,190 

5,040 

West  South  America 

1,615 

2,836 

1,221 

1,900 

5,350 

3,450 

North  Africa  

4,120 

7,691 

3,571 

7,200 

14,280 

7,080 

West  Africa 

26 

653 

627 

40 

1,520 

1,480 

East  Africa 

484 

789 

305 

780 

1,480 

700 

West  Asia  

12,475 

14  ,442 

1,947 

19,600 

23,270 

3,670 

South  Asia  

17,311 

26,654 

9,343 

43,480 

49,000 

5,520 

Southeast  Asia  

74 

253 

179 

100 

520 

420 

East  Asia  & Pacific.  . . 

332 

2,410 

2,078 

450 

4,580 

4,130 

Less  developed  .... 

39,134 

62  ,411 

23,257 

77,900 

111,740 

33,840 

Total  world 

263  ,088 

265,748 

-919 

377,150 

355,140 

-22,010 

1/  Includes  changes  in  stocks  where  data  are  available.  2 / Minus  indicates  net  exports.  3/  Differ- 
ence between  projected  production  and  domestic  disappearance.  4/  Production  projected  using  1969  national 
acreage  allotment  of  20.9  million  hectares  and  yields  of  2 ,320  kgs . /ha.  (34.5  bu./acre).  In  1949-51, 
seeded  acreage  averaged  31.5  million  hectares;  in  the  last  15  years,  27.4  million  hectares  in  1967  has 
been  by  far  the  largest  seeded  area. 
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Table  30. --World  wheat  production  by  regions,  average  1964-66  and  alternative  projections  for  1980 


Region 

Average  . 
1964-66  ! 

Unbalanced 

world 

trade 

World  grain  model 

i ; 

ii 

iia  ; 

ia  ; 

III 

United  States 

35,478 

48,450 

43,234 

42,819 

56,052 

48,606 

43,549 

Canada  

18,846 

23,260 

18,584 

17,561 

27,405 

22,530 

19,259 

Argentina 

7,846 

9,590 

9,874 

10,574 

9,228 

9,294 

8,907 

Australia  & New  Zealand 

10,207 

15,820 

11,074 

10,446 

13,973 

13,227 

11 ,426 

Major  exporters.  . . 

72,377 

97,120 

82,766 

81,400 

106,658 

93,657 

83,141 

Japan 

1 ,185 

1,560 

800 

806 

788 

794 

799 

EC 

28,759 

36,260 

35,961 

.35,887 

1,273 

35,799 

36,018 

United  Kingdom  .... 

3,813 

4,410 

4,462 

4,455 

34,915 

4,457 

4 ,465 

Other  Western  Europe  . 

10,202 

12,750 

11 ,172 

11 ,198 

4,361 

11,168 

11,166 

South  Africa,  Rep.  of. 

770 

1 ,000 

1 ,295 

1,304 

11 ,039 

1 ,296 

1,290 

Developed  importers. 

44,729 

55,980 

53,690 

53,650 

52,376 

53,514 

53,738 

USSR 

63,067 

84,300 

84  ,317 

84,278 

83 ,569 

84,242 

84,345 

Eastern  Europe  .... 

20,848 

29,850 

30,679 

30,675 

30,556 

30,662 

30,681 

Communist  Asia  .... 

22,933 

32,000 

35,978 

35,968 

35,736 

35,973 

35,984 

Central  plan  countries  . 

106,848 

146,150 

150,974 

150,921 

149,861 

150,877 

151 ,010 

Central  America  & Caribbean 

1 ,894 

3,200 

3,194 

4,006 

3,874 

3,176 

2,729 

East  South  America  . . 

803 

1,150 

1 ,152 

1,310 

1,312 

1,155 

1 ,046 

West  South  America  . . 

1 ,615 

1,900 

1 ,899 

2,088 

2,041 

1,896 

1,804 

North  Africa  

4,120 

7 ,200 

5,313 

5,659 

5 ,509 

5,302 

5,122 

West  Africa 

26 

40 

41 

48 

47 

41 

36 

East  Africa 

484 

780 

784 

926 

917 

783 

693 

West  Asia 

12,475 

19,600 

17  ,866 

20,047 

19,929 

17,838 

16,360 

South  Asia  

17  ,311 

43  ,480 

43,616 

58,904 

59,855 

43,593 

35,391 

Southeast  Asia  .... 

74 

100 

104 

134 

133 

104 

86 

East  Asia  & Pacific.  . 

332 

450 

451 

508 

503 

451 

415 

Less  developed  . . . 

39,134 

77,900 

74  ,420 

94,630 

94,120 

74,339 

63 ,682 

Total  world.  . . . 

263,088 

377,150 

361,850 

380,601 

403,015 

372,387 

351,571 
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Table  31. --World  wheat  availabilities 

by  regions, 

average  1964- 

66  and  alternative 

projections 

for  1980 

Region 

Average 

1964-66 

• Unbalanced 
: world 

: trade 

World  grain 

model 

; I ; 

11  : 

IIA 

; ia 

III 

- - - -1,000 

metric  tons-  - - - 

United  States . 

18,637 

21,100 

22,504 

24,893 

30,257 

24,969 

20,796 

Canada 

4,159 

3 ,620 

4,280 

4,745 

9,374 

4,828 

3,975 

Argentina 

3 ,863 

4 ,720 

4,678 

4,420 

4,741 

4,803 

4,825 

Australia  & New  Zealand.  . 

2,720 

2,810 

2,798 

2,832 

2,969 

2,837 

2,779 

Major  exporters 

29,379 

32,250 

34,260 

36,890 

47  ,341 

37  ,437 

32,375 

Japan 

4,759 

7,400 

7 ,338 

7 ,272 

7 ,666 

7,398 

7,347 

EC 

27 ,703 

31 ,170 

32,081 

33,459 

36,608 

33,639 

31 ,096 

United  Kingdom  ...... 

8,166 

8,760 

8,949 

9,028 

9,512 

8,979 

8,900 

Other  Western  Europe  . . . 

11 ,501 

11 ,090 

10,664 

10,626 

11 ,254 

10,677 

10,666 

South  Africa,  Rep.  of.  . . 

1 ,136 

1 ,770 

1 ,768 

1,764 

1 ,856 

1,776 

1,771 

Developed  importers.  . . 

53 ,265 

60,190 

60,800 

62,149 

66,896 

62,469 

59,780 

USSR 

65,475 

79,800 

79,736 

79,694 

80,326 

79,806 

79,750 

Eastern  Europe  ...... 

26,563 

34,660 

32 ,505 

32,517 

32,933 

32,533 

32,497 

Communist  Asia  ...... 

28,655 

35,500 

42  ,090 

42,095 

42,307 

42,093 

42,087 

Central  plan  countries  . 

120,693 

149,960 

154,331 

154,306 

155,566 

154,432 

154,334 

Central  America  & Caribbean 

2,870 

5,550 

5,478 

6,108 

6,448 

5,502 

5.129 

East  South  America  .... 

3 ,813 

6,190 

6,078 

6,314 

6,473 

6,034 

5,990 

West  South  America  .... 

2,836 

5,350 

5,312 

5,622 

5,824 

5,313 

5,126 

North  Africa  

7 ,691 

14,280 

14,260 

15,271 

15,448 

14,277 

13,717 

West  Africa.  ....... 

653 

1 ,520 

1 ,524 

1,671 

1 ,739 

1,526 

1 ,432 

East  Africa.  ....... 

789 

1,480 

1 ,496 

1 ,629 

1 ,704 

1 ,490 

1 ,407 

West  Asia.  ........ 

14  ,442 

23,270 

22,874 

24,366 

24,626 

22,935 

22,029 

South  Asia  . 

26,654 

49,000 

45,995 

52,764 

53,953 

44,764 

43  ,538 

Southeast  Asia  ...... 

253 

520 

535 

551 

594 

536 

523 

East  Asia  & Pacific.  . . . 

2,410 

4,580 

4,631 

4,922 

5,227 

4,656 

4,449 

Less  developed  ..... 

62,411 

111  ,740 

108,183 

119,218 

122,036 

107,033 

103,340 

Total  world.  ..... 

265,748 

354,140 

357,574 

372,563 

391  ,839 

361,371 

349,829 

Net  increase  in  stocks , 

above  availabilities  in 

U.S.,  Canada,  & Australia 

““ 

22,000 

4,279 

8,035 

11,174 

9,741 

1 ,743 
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Table  32, --World  wheat  trade  by  regions,  average  1964-66  and  alternative  projections  for  1980  1/ 


Region 

Average  . 
1964-66 

Unbalanced 

world 

trade 

I 

World  grain  model 

ii  ; iia  ; ia  ; 

III 

United  States 

-21,163 

-27,350 

-19,317 

-14,777 

-21,828 

-20,517 

-22,571 

Canada  ......... 

-13  ,848 

-19,640 

-11,897 

-8,748 

-13,569 

-13,498 

-13,978 

Argentina.  ....... 

-5,063 

-4,870 

-5,196 

-6,154 

-4,487 

-4,491 

-4,082 

Australia  & New  Zealand. 

-6,339 

-13,010 

-7,818 

-6,795 

-8,259 

-8,099 

-8,391 

Major  exporters.  . . . 

-46,413 

-64,870 

-44,228 

-36,474 

-48,143 

-46,605 

-49,022 

Japan 

3,645 

5,840 

6,538 

6,466 

6,878 

6,604 

6,548 

EC 

-1 ,288 

-5,090 

-3,880 

-2,427 

1,693 

-2,160 

-4,923 

United  Kingdom  ..... 

4,328 

4,350 

4,487 

4,573 

5,151 

4,522 

4,435 

Other  Western  Europe  . . 

1,340 

-1 ,660 

-508 

-572 

215 

-491 

-500 

South  Africa,  Rep.  of.  . 

366 

770 

473 

460 

583 

480 

481 

Developed  importers.  . 

8,392 

4,210 

7,110 

8,500 

14,520 

8,955 

6,041 

USSR  ...  

2,408 

-4,500 

-4,581 

-4,584 

-3,243 

-4,436 

-4,595 

Eastern  Europe  

5,713 

4,810 

1,826 

1,842 

2,377 

1,871 

1,816 

Communist  Asia  ..... 

5,722 

4,500 

6,112 

6,127 

6,571 

6,120 

6,103 

Central  plan  countries 

13,845 

4,810 

3,357 

3,385 

5,705 

3,555 

3,324 

Central  America  & Caribbean 

976 

2,350 

2,284 

2,102 

2,574 

2,326 

2,400 

East  South  America  . . . 

3,010 

5,040 

4,926 

5,004 

5,161 

4,879 

4,944 

West  South  America  . . . 

1,221 

3 ,450 

3,413 

3,534 

3,783 

3,417 

3,322 

North  Africa  

3,571 

7,080 

8,947 

9,612 

9,939 

8,975 

8,595 

West  Africa 

627 

1,480 

1,483 

1,623 

1,692 

1,485 

1,396 

East  Africa 

307 

700 

712 

703 

787 

707 

714 

West  Asia,  

1 ,947 

3,670 

5,008 

4,319 

4,697 

5,097 

5,669 

South  Asia  

9,343 

5,520 

2,379 

-7,140 

-5,902 

2,571 

8,147 

Southeast  Asia  ..... 

179 

420 

431 

417 

461 

432 

437 

East  Asia  & Pacific.  . . 

2,078 

4,130 

4,180 

4,414 

4,724 

4,205 

4,034 

Less  developed  .... 

23,257 

33,840 

33,763 

24,588 

27,916 

34,094 

39,658 

Total  world 

-919 

-22,010 

2 

-1 

-2 

-1 

1 

1/  Trade  is  given  on  a net  trade  basis;  a minus  indicates  exports. 
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Table  33. --Wheat  export  earnings  or  import  costs  by  regions,  average  1964-66  and  alternative  projec- 
tions for  1980  1/ 


Region 

Average  . 
1964-66  ! 

Unbalanced 

world 

trade 

: I 

World  grain 
: II  : IIA 

model 
: LA 

: III 

United  States 

1,345.3 

1,738.6 

1,119.1 

812.3 

485.2 

1,125.3 

1,508.6 

Canada 

937.5 

1,329.6 

782.2 

508.4 

319.0 

737.4 

989.6 

Argentina.  . 

293.7 

282.5 

316.6 

333.7 

74.8 

230.8 

262.2 

Australia  & New  Zealand.  . 

368.9 

757.2 

462.2 

349.3 

169.3 

446.2 

532.2 

Major  exporters 

2,945.4 

4,107.9 

2,680.1 

2,003.7 

1,048.3 

2,539.7 

3,292.6 

Major  exporters  minus 

Argentina  

2,651.7 

3,825.4 

2,363.5 

1,670.0 

973.5 

2,308.9 

3,030.4 

Japan 

-264.5 

-423.8 

-463.0 

-413.0 

-214.8 

-420.0 

-495.9 

EC  ...........  . 

83.2 

328.7 

245.7 

136.8 

-39.3 

119.3 

335.9 

United  Kingdom  

-317.9 

-319.4 

-300.9 

-274.0 

-165.3 

-292.4 

-318.4 

Other  Western  Europe  . . . 

-96.0 

118.9 

33.6 

33.9 

-6.5 

31.6 

35.5 

South  Africa,  Rep.  of.  . . 

-24.3 

-51.2 

-33.4 

-29.2 

-14.7 

-27.7 

-36.3 

Developed  importers.  . . 

-619.5 

-346.8 

-518.0 

-545.5 

-440.6 

-589.2 

-479.2 

USSR 

-151.7 

283.5 

306.6 

274.9 

70.2 

241.2 

330.1 

Eastern  Europe  

-397.2 

-334.3 

-122.9 

-111.2 

-66.9 

-113.8 

-131.2 

Communist  Asia  

-437.2 

-343.8 

-443.5 

-392.9 

-230.4 

-414.6 

-471.7 

Central  plan  countries  . 

-986.1 

-394.6 

-259.8 

-229.2 

-227.1 

-287.2 

-272.8 

Central  America  & Caribbean 

-73.7 

-177.4 

-151.5 

-124.8 

-73.8 

-141.9 

-171.0 

East  South  America  .... 

-220.3 

-268.9 

-342.5 

-313.1 

-164.4 

-313.4 

-368.0 

West  South  America  .... 

-90.4 

-255.3 

-237.7 

-220.9 

-123.6 

-222.6 

-247.1 

North  Africa  ....... 

-262.5 

-520.4 

-625.6 

-605.3 

-319.6 

-581.5 

-643.2 

West  Africa.  ....... 

-57.9 

-136.6 

-104.9 

-103.5 

-57.0 

-98.3 

-105.6 

East  Africa.  ....... 

-20.8 

-47.7 

-50.4 

-44.9 

-24.1 

-44.6 

-54.1 

West  Asia.  .......  . 

-141.4 

-266.4 

-363.2 

-274.8 

-155.8 

-335.3 

-439.0 

South  Asia  ........ 

-710.1 

-419.5 

-173.0 

400.7 

204.8 

-177.9 

-632.5 

Southeast  Asia  ...... 

-15.0 

-35.3 

-31.0 

-26.0 

-16.7 

-29.3 

-33.8 

East  Asia  & Pacific.  . . . 

-159.8 

-317.6 

-300.2 

-274.2 

-168.0 

-285.7 

-308.8 

Less  developed  

-1,751.9 

-2,545.1 

-2,380.0 

-1,586.8 

-898.2 

-2,230.5 

-3,003.1 

Less  developed  plus 

Argentina  

-1 ,458.2 

-2,262.6 

-2,063.4 

-1,  253.1 

-823.4 

-1,999.7 

-2,740.9 

1/  Earnings  or  cash  are  on  a net  basis;  a minus  indicates  costs  and  a positive  number  indicates  earn- 
ings. The  earnings  or  costs  are  based  on  trade  data  given  in  table  31. 


VIII. --IMPLICATIONS  FOR  THE  LESS  DEVELOPED  COUNTRIES 


Great  minds  seeking  great  ends  do  not 
stop  at  detail.  --Due  de  La  Rochefoucauld 


Is  wheat  a commodity  which  in  1980  will  have  good  export  earnings  prospects  for 
the  LDC's?  From  the  projection  results  of  this  study  one  would  have  to  conclude  very 
emphatically  that  it  is  not.  In  fact,  there  are  strong  indications  that  development 
of  demand  for  wheat  in  the  LDC's  excluding  South  Asia  might  lead  to  an  increase  in 
these  countries'  import  costs  for  wheat,  which  seems  ironic  in  the  midst  of  the  "Green 
Revolution." 

Given  the  projected  world  supply  and  demand  conditions  for  wheat,  the  following 
conclusions  are  most  evident:  53/ 

Concerted  effort  of  the  LDC's  to  produce  exportable  supplies  of 
wheat  would  strain  the  absorptive  capacity  of  world  markets  and  en- 
counter declining  prices.  54/ 

There  may  be  countries  within  regions  such  as  North  Africa  and 
West  Asia  where  increased  domestic  production  of  wheat  would  be 
absorbed  by  internal  demand. 

Demand  for  wheat  in  many  of'  the  nonproducing  countries  is  expected 
to  expand  rapidly  and  increased  imports  will  be  necessary  to  meet 
this  demand. 

There  is  an  implied  need  for  continued  concessional  export  trans- 
action and  some  form  of  aid,  especially  to  those  regions  where 
present  and  foreseeable  wheat  technology  precludes  increased  wheat 
production. 

More  wheat  may  be  used  for  feed  purposes  than  the  projections 
imply. 

Nutritional  levels  on  a calorie  basis  will  be  improved. 

The  LDC's  include  both  importing  and  exporting  countries,  ren- 
dering it  difficult  to  achieve  among  themselves  a consensus  of 
policy  objectives.  Lower  world  prices  would  benefit  importers 
but  would  also  adversely  affect  the  earnings  of  the  exporters. 

Competition  in  world  grain  trade  will  remain  very  keen. 

Stepped  up  efforts  to  increase  production  sufficiency  in  wheat  would  tend  to  over- 
ride the  study  projections  and  reduce  the  export  market  in  the  LDC’s.  Increased  feed 
use  of  wheat  on  the  other  hand  would  occur  largely  in  the  developed  regions,  which  al- 
ready have  abundant  production,  so  no  sizable  increase  in  the  export  market  is  expected 


53/  It  is  the  intent  of  these  conclusions  to  distinguish  between  efforts  to  produce 
exportable  supplies  and  efforts  to  increase  the  sufficiency  of  production  for  domestic 
consumption.  _54 / Except  for  Argentina,  which  would  need  to  weigh  carefully  its 

alternatives.  Argentina  is  expected  to  continue  to  be  one  of  the  major  exporters. 
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from  this  market  area.  However,  if  production  of  livestock,  especially  poultry,  in- 
creases rapidly  in  the  LDC's,  there  would  be  potential  for  larger  wheat  use  if  sup- 
plies were  ample. 

Underlying  the  prospects  of  increasing  import  costs  in  many  of  the  LDC's  is  the 
fact  that  present  and  foreseeable  wheat  technology  precludes  many  of  the  LDC's  from 
growing  wheat.  Yet  the  demand  for  wheat  in  many  of  these  countries  is  expected  to  ex- 
pand rapidly  with  rising  incomes  and  population.  Imports  would  have  to  increase  to 
meet  this  effective  demand.  Here  lies  an  implication  for  assistance  from  exporting 
countries.  As  noted  in  chapter  IV,  over  half  of  the  wheat  imports  of  the  LDC's  were 
concessional  transactions.  The  concessional  terms  were  granted  so  countries  could  im- 
port food  while  conserving  scarce  foreign  exchange  for  capital  goods  needed  for 
economic  development.  Therefore,  if  future  LDC  imports  of  wheat  increase,  it  might  be 
implied  that  there  will  be  a continuing  need  for  concessional  terms  in  order  for  these 
countries  to  purchase  wheat.  The  need  is  likely  to  expand  as  the  LDC's  are  expected 
to  continue  to  have  balance  of  payments  deficits.  55/ 

One  of  the  dramatic  changes  occurring  during  the  projection  sequence  is  the  shift 
in  the  trade  position  of  South  Asia  from  a net  importer  of  9.3  million  tons  in  the  base 
period  and  2.6  million  tons  in  set  I (continuing  trends)  to  a net  exporter  of  7.1 
million  tons  in  set  II  (accelerated  production).  Several  important  developments  would 
be  implied  for  this  shift  to  occur. 

(1)  The  wheat  produced  in  South  Asia  (mainly  India  and  Pakistan)  would  have  to 
be  of  a quality  acceptable  in  international  trade.  For  the  most  part,  this  region 
produces  soft  wheat  of  a quality  not  suited  to  present  baking  technology.  56/  There- 
fore, the  quality  of  the  wheat  produced  would  probably  have  to  be  improved  or  baking 
technology  would  have  to  change. 

(2)  Because  South  Asia's  producer  prices  would  be  relatively  high  and  world  trade 
prices  relatively  low,  there  would  have  to  be  a substantial  export  subsidy  for  South 
Asia  to  sell  wheat  at  international  price  levels.  This  cost  could  be  between  $300  and 
$400  million.  This  is  a cost  which  governments  would  have  to  weigh  very  carefully  be- 
fore deciding  to  embark  on  a program  whose  ultimate  objective  is  to  sell  wheat  on  the 
international  market. 

(3)  If  South  Asia  (or  any  region)  shifts  to  a position  of  substantian  net  exports, 
it  is  implied  that  the  traditional  exporters  (in  this  case,  the  United  States,  Canada, 
and  Australia)  will  back  off  from  their  "share"  of  the  market,  no  matter  how  reluctant 
they  might  be.  This  reaction  is,  in  fact,  implied  in  one  of  the  assumptions  for  the 
three  basic  projection  sets  (I,  II,  and  III),  for  to  maintain  buoyant  prices  there  must 
be  some  form  of  international  cooperation.  All  three  traditional  exporting  countries 
have  policies  which  lead  to  stock  buildups  when  supplies  are  large  and  prices  are  low. 
Also,  there  are  production  adjustment  programs  in  these  countries--mainly  in  the  United 
States  in  the  past,  but  more  recently  in  Canada  and  Australia  although  to  a lesser 
degree-- to  curb  output  during  periods  of  large  world  supplies. 

The  set  II  projections  clearly  show  the  implication  for  traditional  exporters 
when  a new  major  exporter  crops  up.  With  net  exports  from  South  Asia  of  7.1  million 
tons,  the  exports  of  the  United  States,  Canada,  and  Australia  dropped  8.7  million  tons 
or  about  one-fifth  from  the  level  of  set  I.  While  part  of  this  dropoff  would  be  due 


55/  Balance  of  payment  deficits  are  not  unique  but  are  more  critical  to  the  LDC's, 
where  food  imports  vie  with  capital  goods  necessary  for  economic  development. 

56/  Experience  in  the  United  States  has  shown  the  semidwarf  wheat  varieties  developed 
in  Mexico  to  have  rather  poor  baking  qualities.  Quality  improvement  is  one  of  the 
objectives  of  CIMMYT's  breeding  program  (see  ch.  II). 
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to  a smaller  import  market,  most  of  it  would  be  due  to  the  entry  of  a "new  marketeer," 
Even  though  world  demand  is  greater  because  of  lower  prices,  the  reduction  in  imports  I 
results  from  increased  supplies  in  the  LDC's  which  more  than  offset  the  increased  im- 
ports of  the  developed  importers, 

j 

There  is  an  underlying  implication  for  a rapid  expansion  in  the  use  of  wheat  for 
feed,  which  though  recognized  never  completely  surfaces  in  these  projection  sets.  It 
is  obscured  by  the  imperceptibility  of  the  future,  particularly  for  policy  and  wheat 
technology.  Also,  it  has  been  obscured  by  the  singleness  of  this  wheat  study  itself; 
wheat  feeding  will  be  more  apparent  in  the  overall  grains  study  (72),  which  gives  more 
consideration  to  the  livestock  sector.  Suffice  it  to  say  for  now  that  there  is  a 
possibility  that  wheat  feeding  will  expand  much  faster  than  implied  in  the  present 
study.  The  agronomists  have  given  an  impetus  through  the  introduction  of  the  high- 
yielding  semidwarf  varieties.  Commercial  hybrid  wheat  production  is  just  on  the 
horizon.  Already,  in  the  United  States  and  Canada,  semidwarf  soft  wheat  varieties  are 
grown  specifically  for  feed.  For  the  LDC  producers,  wheat  has  taken  the  lead  in  the 
"Green  Revolution."  With  the  development  of  the  livestock  sector  in  the  LDC's,  wheat 
would  be  a potential  feed  if  prices  were  competitive  with  other  feed  prices,  which 
seems  likely  with  the  prospects  of  large  world  wheat  supplies. 

Though  this  study  series  is  not  directly  concerned  with  the  nutritional  needs  of 
the  LDC's,  it  does  yield  implications  for  the  levels  that  might  be  attained  by  1980. 

Of  course,  wheat  is  only  one  item  in  the  food  basket,  but  is  one  of  the  most  important 
for  the  LDC's  in  the  sense  that  in  time  of  scarcity,  it  is  the  major  food  bought  in 
large  quantities  via  trade,  as  witnessed  by  South  Asia's  imports  in  1964-66.  However, 
if  the  projections  of  per  capita  availabilities  of  wheat  are  indicative  of  those  of 
other  foods,  the  national  average  diets  of  the  LDC's  could  exceed  the  minimum  nutri- 
tional levels  at  least  for  calories. 

On  the  average,  the  projected  increase  in  per  capita  availabilities  for  the  LDC's 
ranges  from  12  percent  under  set  III  (slower  production)  to  30  percent  under  set  II 
(accelerated  production).  .57/  These  gains  coupled  with  gains  for  other  foods  could 
very  well  fill  the  nutritional  deficit.  This  is  not  to  say  that  the  food  problem  of 
the  LDC's  would  be  solved,  for  projected  consumption  in  this  study  is  an  outgrowth  of 
effective  demand.  It  is  recognized  that  the  effective  demand  would  not  cover  a sub- 
stantial portion  of  the  population  of  many  countries  and  that  there  would  probably 
need  to  be  food  distribution  programs  in  many  of  these  countries  for  some  time  to  come. 

The  analyses  and  projections  of  this  study  have  borne  out  the  fact  that  wheat  out- 
put in  the  LDC's  can  increase  rapidly.  At  least  for  one  region — South  Asia — the  rate 
of  increase  might  be  high  enough  for  production  to  meet  effective  domestic  demand  and 
still  permit  a large  supply  available  for  export.  The  wisdom  of  producing  for  export 
has  been  questioned  earlier  in  this  section.  If  comparative  advantage  of  production 
is  measured  by  domestic  cash  prices,  the  advantage  apoears  to  lie  in  those  countries 
where  wheat  culture  is  an  extensive  rather  than  intensive  enterprise.  These  countries 
include  exporters  of  long  standing-- the  United  States,  Canada,  Australia,  and  Argentina, 
Even  though  yields  per  hectare  are  generally  lower  in  these  countries,  scales  of  pro- 
duction are  much  larger,  a factor  which  enables  growers  to  sell  profitably  a kilogram 
of  wheat  at  a relatively  lower  price.  58/  Thus,  the  authors  conclude  this  study  with 
the  caution  that,  because  competition  on  the  world  wheat  market  is  keen,  the  successful 
implementation  of  a wheat  exporting  project  for  the  LDC's  could  prove  to  be  a most 
costly  way  for  them  to  earn  foreign  exchange.  Before  these  countries  decide  on  an  in- 
creased sufficiency  goal,  the  costs  of  reaching  this  objective  must  be  weighed  against 


57/  The  projected  increase  is  from  the  level  of  the  base  period. 

58/  In  economic  terms,  the  growers  with  extensive  enterprises  would  profit  from 
economies  of  scale. 
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the  cost  of  importing  wheat,  and  against  the  alternative  use  of  scarce  resources  for 
economic  development.  Importing  wheat  might  be  cheaper  than  expanding  production. 
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Table  A-l. --United  States:  Wheat  supply  and  disappearance,  1950/51-1969/70 
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1/  Minus  indicates  net  exports. 


Table  A-2. --Canada:  Wheat  supply  and  disappearance,  1950/51-1969/70 
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1/  Minus  indicates  net  exports 


Table  A-3. --Argentina:  Wheat  supply  and  disappearance,  1950/51-1969/70 
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Table  A -4. --Australia  and  New  Zealand:  Wheat  supply  and  disappearance,  1950/51-1969/70 
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1 J Australia  only.  2 / Minus  indicates  net  exports. 


Table  A-50--Japan:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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Table  A-6. --European  Community:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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Table  A-7. --United  Kingdom:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 


03 

u 

"4  1 >1 

D.r-1  il 

CO 

*3 

CM 

<r 

r-A 

r-A 

r—A 

r—A 

NO 

o 

o 

3 

<r 

r—A 

<3- 

03  *rA  tA 

O 

• 

O CO  r-4 

«— j 

03 

03 

C0 

CO 

CM 

m 

CM 

CM 

r—A 

3 

r—A 

o 

ON 

00 

o 

CM 

<3- 

<T3 

> -r4 

•rA 

© 

• 

o 

Cl 

3 

m 

m 

m 

m 

co 

m 

<3- 

m 

-cr 

<r 

• 

U to  .3 

c 

c 

c 

»— a 

r—A 

«— i 

»— A 

r— 1 

r—A 

r—A 

r—A 

r—A 

r—A 

r—A 

r-A 

r— 1 

r—A 

r—A 

r—A 

c, 

<u  ca 

Pm 

8 >N 

r-A  U 

1 

• 

• 

• 

CM 

oo 

o 

oo 

r—A 

<r 

NO 

m 

<r 

o 

o 

o 

o 

00 

O 

*rA  *rA 

8 

03 

00 

03 

o 

<r 

ON 

On 

m 

cr* 

3 

ON 

m 

o 

co 

oo 

3 

CM 

in 

n3 

C0  r— A 

• 

e 

• 

o 

co 

ON 

oo 

00 

CO 

NO 

CM 

r—A 

m 

o 

nO 

00 

o 

• 

> 

0 

c 

c 

c 

c 

<C  -O 

00 

00 

n- 

00 

00 

r^* 

00 

<0 

1 

8 

1 

CM 

ON 

o 

o 

CM 

no 

co 

i— A 

CO 

co 

m 

nO 

nO 

r—A 

o 

ON 

r—8 

• 

0) 

8 

<r 

CO 

o 

CM 

co 

CO 

ON 

ON 

NO 

o 

oo 

r—A 

00 

in 

nO 

<r 

3 

(TJ 

4J  T> 

r— 4 

ON 

ON 

r-A 

CM 

ON 

o 

CM 

vt 

NO 

r-A 

m 

r—A 

NO 

r—l 

o 

m 

• 

d>  « 

8 

c 

z H 

<1* 

Cl 

in 

m 

<f 

m 

m 

<3- 

<3- 

<t 

<r 

<3- 

<3- 

<3- 

4J 

1 

1 

CO 

1 

4J 

CO 

mi 

c 

© 

o 

o 

CO 

oo 

nO 

»— i 

CM 

ON 

NO 

oo 

ON 

CO 

ON 

CO 

CO 

CO 

m 

CM 

CO 

a 

AJ 

r—A 

r—A 

i— 5 

r—A 

CM 

CM 

r—A 

r—A 

r—A 

r—A 

r—A 

r—A 

r—A 

o 

X 

r—A 

c 

u 

U 

•rA 

3-i 

AJ 

CO 

<u 

AJ 

s 

to 

r-A 

3 

r—A 

nO 

CM 

o 

00 

r—A 

CM 

oo 

in 

ON 

<r 

NO 

<r 

CO 

® 

Ml 

uO 

*3 

m 

r—A 

m 

ON 

e— A 

o 

3 

r-A 

ON 

m 

o 

00 

3 

r>* 

3 

CO 

O 

o 

r—A 

ON 

ON 

r—A 

CM 

O'* 

r—l 

CO 

3 

CM 

3 

i— A 

3 

r—A 

o 

m 

® 

a. 

o 

c 

0 

o 

<r 

CO 

in 

in 

UO 

m 

<t 

<3- 

<t 

<3- 

<3* 

<r 

M 

r— 8 

<D  CO 

8 

M ^ 

0 

® 

9 

© 

• 

ecu 

03 

03 

03 

m 

nO 

in 

CM 

NO 

VO 

ON 

r—A 

NO 

00 

r-A 

CM 

CM 

r-A 

00 

CT3 

« M O 

0 

o 

• 

• 

Ox 

ON 

s=A 

CO 

in 

r—A 

ON 

r—A 

3 

00 

00 

CM 

• 

-u 

c 

e 

c 

CO 

co 

r—A 

8 

i— A 

1 

r-A 

r—A 

1 

8 

c 

u w 

0 

1 

1 

8 

8 

C2 

O 


•H 

4J 

8 

oo 

CO 

r- 

00 

r— A 

r^ 

vO 

in 

o 

o 

<3- 

NO 

CO 

r—A 

m 

CM 

ON 

co 

O 

0 

<3- 

m 

o 

CM 

<3- 

ON 

CM 

m 

CO 

<r 

r—A 

<r 

On 

o 

nO 

m 

3 

NO 

co 

co 

r^- 

oo 

*£> 

00 

00 

o 

nO 

ON 

o 

r- 

r-A 

<3" 

ON 

<3- 

co 

■3 

O 

Mi 

(M. 

1 

8 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CM 

CO 

co 

CO 

<r 

CO 

CO 

CO 

co 

"O 

C0 

JS 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CO 

m 

CM 

m 

in 

CM 

ON 

oo 

CM 

m 

r—A 

m 

00 

m 

<u 

CO 

NO 

00 

o 

00 

CO 

r—A 

r—A 

o 

m 

UO 

co 

On 

CM 

o 

00 

r—A 

m 

o 

>A 

r—A 

•H 

CM 

CM 

CM 

CO 

CM 

co 

CO 

CO 

CO 

CO 

co 

co 

<3* 

CO 

<r 

CO 

<3- 

co 

<3" 

C0 

c\3 

CO 

CM 

CM 

vf 

oo 

00 

uo 

r—A 

r—A 

ON 

CO 

o 

CO 

\3 

nO 

n 

00 

CO 

0) 

o 

o 

NO 

CM 

ON 

ON 

00 

CM 

m 

ON 

oo 

uo 

CO 

r—A 

00 

ON 

CM 

o 

CO 

CM 

U 

o 

o 

00 

oo 

00 

ON 

& 

oo 

00 

r** 

00 

ON 

00 

o 

ON 

ON 

ON 

00 

< 

o 

<* 

r—A 

r-A 

r—A 

u 

C0 

<u 

>* 

aj 

c 

0 

CM 

CO 

m 

NO 

00 

ON 

o 

r—A 

CM 

CO 

m 

o 

NO 

• 

n- 

o 

00 

• 

ON 

o 

>N 

m 

m 

m 

m 

m 

m 

uo 

UO 

U0 

NO 

*3 

*3 

nO 

NO 

NO 

nO 

NO 

nO 

-**^1 

' — 

3 

o 

CM 

co 

<r 

UO 

vO 

oo 

ON 

O 

r—A 

CM 

CO 

uo 

nO 

00 

ON 

in 

m 

in 

m 

m 

UO 

UO 

UO 

UO 

uo 

NO 

nO 

nO 

*3 

nO 

nO 

nO 

nO 

nO 

nO 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

o- 

ON 

ON 

ON 

ON 

ON 

On 

ON 

ON 

ON 

ON 

r—A 

i— A 

r—A 

rA 

r—A 

r*A 

t— A 

r—A 

r—A 

r—A 

r—A 

r—A 

r—A 

r—A 

r—A 

r—A 

r—A 

i— A 

t— A 

r—A 

123 


JO 


*rA 

<TJ 

> 

CO 


O 

C 


03 

AJ 

03 

03 


<D 

■U 

03 

o 

•H 

T) 

C3 

•H 


03 

C 


<u 

4J 

o 

2 


Table  A-8. --Other  Western  Europe:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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ll  Excludes  stock  changes  of  Finland,  Greece,  Ireland,  and  Portugal 
2 / Minus  indicates  net  exports. 


Table  A-9. --Republic  of  South  Africa:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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Table  A-12.--Communist  Asia:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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Note:  Dash  indicates  zero  or  negligible;  n.a.  indicates  data  not  available 


Table  A-13. — Central  America  and  Caribbean:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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Table  A-14.--East  South  America:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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Table  A-15.--West  South  America^  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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Table  A-16. --North  Africa:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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Table  A-17.--West  Africa:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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Table  A-18.--East  Africa:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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Table  A-19.--West  Asia:  Wheat  supply  and  disappearance , 1950/51  to  1969/70 
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Table  A-20. --South  Asia:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 


0) 

Ph 


6 


' ca! 

1.  <8  >•. 

CO 

—I  4J 

o 

m 

o 

m 

m 

st 

NO 

m 

in 

r^. 

on 

oo 

NO 

Ov 

un 

CM 

on 

0 » 

i-4 

1—4 

a 

a 

<m  »— < 

1-1 

r—4 

vD 

ON 

oo 

ON 

On 

on 

vO 

on 

r- 

co 

vO 

o 

r^- 

o 

00 

r4 

• • 

> -A 

on 

on 

CM 

CM 

CM 

CN 

on 

on 

on 

on 

on 

on  <fr 

on 

St 

on 

u 

u 

1 

t—4 

r^. 

O' 

00 

CM 

NO 

CM 

NO 

o 

in 

o 

m 

on 

un 

r- 

St 

• • 

o 

on 

o 

on 

on 

ON  >3- 

m 

o 

o 

St 

o 

r>* 

un 

on 

ON 

m 

•H  ^s, 

1 

nO 

H 

ON 

ON 

r^. 

On 

CA 

r—4 

ON 

on 

i—4 

o 

CM 

CM 

CM 

vO 

« • 

-<  ca| 

u 

u 

1-4 

1 

m 

on 

st 

ON 

00 

o 

r—4 

i—4 

St 

on 

un 

co 

un 

X 

1 

i— 4 

i— i i 

r— 4 

«—4 

r— 4 

i-^ 

i—4 

t— H 

i—4 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

1 

1 

O 

o 

ON 

o 

r—4 

NO 

o 

CN 

i—4 

t— * 

NO 

f^. 

in 

CN 

CA 

ON 

un 

o 

• • 

oj 

on 

ON 

CM 

o 

NO 

ON 

ON 

o 

un 

r*- 

nD 

1—4 

CM 

CO 

un 

on 

00 

NO 

CD  CD 

<U  -T3 

1 

i— 4 

on 

NO 

oo 

00 

m 

o 

CM 

on 

8—4 

CM 

vO 

o 

ON 

o 

00 

on 

• • 

03  03 

* 

*■» 

r» 

•X 

U 

u 

Z ^ 

1 

CM 

st 

CM 

» ■ 4 

on 

<t 

>d* 

'd' 

in 

<r 

m 

NO 

oo 

ON 

co 

ON 

«U 

1 

1 

CO 

w 

C 

4-1 

o 

• • 

n 

4J 

o 

NO 

on 

00 

i—4 

CM 

un 

CM 

CM 

CD  CD 

o 

oo 

1 

1 

1 

8 

i 

i 

I 

i 

1 

• 9 

a 

O 

7—4 

U 

u 

« 

X 

•H 

w 

u 

r—4 

•U 

<D 

m 

id 

i—4 

CO 

°fH 

4J 

o 

o 

o 

ON 

vO 

i—4 

Ox 

00 

r—l 

r-H 

v£> 

IA  St 

00 

i—4 

o 

• • 

63 

o 

T— 1 

ON 

CM 

O 

NO 

ON 

ON 

in 

NO 

i—4 

CN 

CO 

m 

3 

00 

NO 

CD  CD 

> 

o 

o 

ca 

on 

NO 

00 

00 

un 

o 

CM 

on 

f— 1 

CM 

NO 

o 

ON 

oo 

on 

e • 

CD 

a 

* 

** 

n 

n 

e 

i— 1 

CM 

CM 

i—4 

on 

st 

m 

in 

NO 

oo 

ON 

CO 

ON 

u 

M 

o 

I 

d 

1 

CO 

4J 

3 ^ 

1 

co 

in 

oc 

1 

CO 

CO 

CO 

CO 

CD 

CD 

TO 

CD 

CD 

CD 

CD 

CO 

CD 

CD 

SO 

CD 

CD 

CD 

CD  CD 

•o 

■w 

a 

c 

c 

d 

c 

C 

c 

C 

C 

C 

d 

c 

C 

c 

c 

C 

a 

C 

U 

U 

CO 

CO 

1 

<u 

4J 

1 

CD 

O 

O CN| 

1 

i— 4 

o 

oo 

1—4 

o 

ON 

in 

ON 

ON 

on 

o 

1—1 

o 

00 

ON 

O eN 

00 

ca 

o 

m st 

CM 

CM 

CA 

CM 

oo 

ON 

o 

ON 

o 

r—4 

O VO 

•o 

3 

1 

<fr 

CM 

r—4 

CO 

st 

on 

i-4 

oo 

r—4 

un 

r-4 

ON 

on 

r—4 

m 

i—4  r—4 

d 

"O  C 
o o 

1 

CM 

CM 

i—4 

CM 

CO 

in 

on 

NO 

NO 

r- 

00 

NO 

VO 

ON 

vO 

00 

NO  00 

i-4 

>-i  -H 

r—4 

7—4 

i—4 

r—4 

r—4 

r—4 

i—4 

r— 1 

t—4 

i—4 

r—4 

i—4 

r—4 

t—4 

T—i 

r—4 

r-H 

CM  CM 

9 

PM  4J 

1 

CO 

d 

"s. 

• 

’ '1 

CO 

<u 

X 

i—4 

X 

T3 

CO 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o o 

iM 

r— J 

o 

Ox 

on 

ON 

ON 

CM 

CM 

o 

ON 

00 

St 

c** 

o 

NO 

o 

o 

VO 

ON  IA 

60 

03 

i—4 

c- 

NO 

r^» 

00 

oo 

oo 

ON 

oo 

co 

O r—l 

1-1 

•H 

•H 

r—4 

>* 

r—4  i—4 

60 

<1> 

d 

• 

n 

h| 

CO 

o 

X 

r— i 

m 

NO 

CM 

nO 

CM 

nO 

on 

CM 

CA 

CN 

i—4 

VO 

un 

on  m 

o 

fS 

o 

00 

in 

i—4 

co 

on 

v£> 

CM 

vd 

00 

co 

t—4 

CN 

un 

un 

on 

vO 

un 

IA  O 

u 

<u 

o 

ON 

i—4 

NO 

vD 

ON 

un 

ON 

CM 

m 

St 

m 

v£> 

un 

un 

oo 

oo 

CM 

O O 

Q) 

u 

o 

N 

< 

* 

CO  St 

CO 

m 

m 

vO 

oo 

NO 

00 

r^. 

00 

00 

oo 

00 

c*. 

oo 

r—4  CM 

1— 1 

*— 4 

r— 4 

r— 4 

i—4 

r— 4 

i—4 

r—4 

r—4 

t—4 

r—4 

r—4 

r—4 

r—4 

r—4 

i—4 

i—4 

r—4 

r—4 

CM  CM 

CO 

03 

■u 

08 

O 

i-4 

-o 

d 

i-4 

<D 

d 

X 

3 |M 

C0 

•“3  ED 

"s  CD 

<3 

>n 

r—4 

• • 

3 

t—4 

CM 

on 

m 

NO 

00 

ON 

o 

r—4 

CM 

on 

5 

un 

nO 

oo 

ON  O 

01 

m 

m 

m 

m 

in 

m 

in 

in 

m 

vO 

NO 

vO 

VO 

vO 

NO 

vO 

NO 

vO  rs 

u 

\ 

*\ 

\ 

v 

s^ 

\ 

\ \ 

o 

o 

r—4 

CM 

on 

cA 

v£> 

oo 

ON 

O 

r—4 

CM 

on 

3 

un 

vO 

00  ON 

z 

m 

m 

in 

m 

in 

in 

in 

in 

m 

in 

vO 

NO 

v£> 

V0 

vO 

NO 

vO 

NO  VO 

O' 

ON 

ON 

Ox 

On 

On 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

CV 

ON 

ON 

ON  Ov 

r— 4 

i—4 

i—4 

r— 4 

r—4 

i—4 

T“ 4 

r—4 

r—4 

r—4 

i—4 

r—4 

r—4 

t—4 

t—M 

r4 

1—4 

r—4 

r—4  r—4 

136 


1/  India  and  Pakistan  only,  India  data  are  for  harvested  area;  Pakistan  data  are  for  seeded  area.  2/  India, 
Pakistan,  and  Afghanistan.  3 J Total  region. 


Table  A-21. --Southeast  Asia:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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Table  A-22.--East  Asia  and  Pacific:  Wheat  supply  and  disappearance,  1950/51  to  1969/70 
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1/  South  Korea  and  Taiwan  only.  Data  for  Korea  prior  to  1955/56  are  not  comparable  to  later  data. 
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Table  B-l. --United  States:  Domestic  utilization  of  wheat,  1954/55-1965/66 


Year 

Feed 

Food 

Other 

| Total 

Share  of  total 

Feed 

: Food  : 

Other 

- -1,000 

metric  tons-  - 

- - -Percent-  - 

1954/55 

1,702 

12,873 

1,700 

16,275 

10.5 

79.1 

10.4 

1955/56 

898 

12,846 

1,796 

15,540 

5.8 

82.6 

11.6 

1956/57 

2,068 

12,737 

1,714 

16,519 

12.5 

77.1 

10.4 

1957/58 

816 

12,791 

1,743 

15,350 

5.3 

83.3 

11.4 

1958/59 

1,660 

13,118 

1,715 

16,493 

10.1 

79.5 

10.4 

1959/60 

1,878 

13,254 

1,714 

16,846 

11.1 

78.7 

10.2 

Average  1955/56- 

1959/60  .... 

1,464 

12,949 

1,737 

16,150 

9.1 

80.2 

10.7 

1960/61 

163 

13,308 

1,742 

15,213 

1.1 

87.5 

11.4 

1961/62 

980 

13,472 

1,578 

16,030 

6.1 

84.1 

9.8 

1962/63 

2,096 

13,281 

1 ,633 

17 ,010 

12.3 

78.1 

9.6 

1963/64 

816 

13,581 

1,687 

16,084 

5.1 

84.4 

10.5 

1964/65 

599 

13,744 

1,742 

16,085 

3.7 

85.5 

10.8 

Average  1960/61- 

1964/65  .... 

931 

13,477 

1,676 

16,084 

5.8 

83.8 

10.4 

1965/66 

3,484 

13,934 

1,687 

19,105 

18.2 

72.9 

8.8 

Source:  (83) . 


Table  B-2. --Canada : Domestic  utilization  of  wheat,  1954/55-1965/66 


Year 

Feed 

Food 

* Other 

Total 

Share  of  total 

Feed 

: Food  : 

Other 

- -1.000 

metric  tons-  - 

- - -Percent-  - 

1954/55 

2,066 

1,442 

906 

4,414 

46.8 

32.7 

20.5 

1955/56 

2,124 

1 ,396 

946 

4,466 

47.6 

31.2 

21.2 

1956/57 

1,909 

1,404 

901 

4,214 

45.3 

33.3 

21.4 

1957/58 

1,947 

1,425 

915 

4,287 

45.4 

33.2 

21.4 

1958/59 

2,022 

1,440 

1,001 

4,463 

45.3 

32.3 

22.4 

1959/60 

1,770 

1,477 

1,004 

4,251 

41.6 

34.8 

23.6 

Average  1955/56- 

1959/60  .... 

1 ,954 

1,428 

954 

4,336 

45.1 

32.9 

22.0 

1960/61 

1,721 

1 ,509 

1,040 

4,270 

40.3 

35.3 

24.4 

1961/62 

1,199 

1,582 

1,088 

3,369 

35.6 

47.0 

32.3 

1962/63 

1,207 

1,420 

1,129 

3,756 

32.1 

37.8 

30.1 

1963/64 

1,470 

1,588 

1,207 

4,265 

34.5 

37.2 

28.3 

1964/65 

1,250 

1,554 

1,153 

3,957 

31.6 

39.3 

29.1 

Average  1960/61- 

1964/65  .... 

1,369 

1,531 

1,123 

4,023 

34.0 

38.1 

27.9 

1965/66 

1,421 

1,639 

1,210 

4,270 

33.3 

38.4 

28.3 

Source:  (83) . 
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Table  B-3. --Japan:  Domestic  utilization  of  wheat,  1954/55-1965/66 


Year 

Feed 

Food 

Other 

Total 

Share  of  total 

Feed 

: Food  : 

Other 

- -1,000 

metric  tons-  - 

- -Percent-  - - 

1954/55 

203 

3,088 

372 

3,663 

5.5 

84.3 

10.2 

1955/56 

262 

2,954 

402 

3,618 

7.2 

81.6 

11.1 

1956/57 

212 

2,836 

428 

3,476 

6.1 

81.6 

12.3 

1957/58 

272 

2,975 

358 

3,605 

7.5 

82.5 

10.0 

1958/59 

264 

2,959 

359 

3,582 

7.4 

82.6 

10.0 

1959/60 

313 

3,112 

366 

3,791 

8.2 

82.1 

9.7 

Average  1955/56- 

1959/60  .... 

265 

2,967 

382 

3,614 

7.3 

82.1 

10.6 

1960/61 

468 

3,125 

372 

3,965 

11.8 

78.8 

9.4 

1961/62 

616 

3,207 

367 

4,190 

14.7 

76.5 

8.8 

1962/63 

646 

3,253 

372 

4,271 

15.1 

76.2 

8.7 

1963/64 

520 

3,404 

366 

4,290 

12.1 

79.3 

8.5 

1964/65 

534 

3,593 

378 

4,505 

11.8 

79.8 

8.4 

Average  1960/61- 

1964/65  .... 

557 

3,316 

371 

4,244 

13.1 

78.1 

8.7 

1965/66 

530 

3,700 

401 

4,631 

11.4 

79.9 

8.6 

Source:  (83). 


Table  B-4. --France : Domestic  utilization  of  wheat,  1955/56-1965/66 


Year  1/ 

Feed 

. Food 

Other 

. Total 

Feed 

Share  of  total 
: Food  : 

Other 

- 1,000  metric 

tons-  - 

- -Percent-  - - 

1955/56 

2,024 

5,939 

1,067 

9,030 

22.4 

64.8 

11.8 

1956/57 

590 

5,555 

879 

7,024 

8.4 

79.1 

12.5 

1957/58 

2,113 

5,930 

885 

8,928 

23.7 

66.4 

9.9 

1958/59 

2,485 

6,068 

859 

9,412 

26.4 

64,5 

9.1 

1959/60 

3,276 

5,858 

842 

9,976 

32.8 

58.7 

8.4 

Average  1955/56- 

1959/60  .... 

2,098 

5,870 

906 

8,874 

23.6 

66.1 

10.2 

1960/61 

2,715 

5,998 

783 

9,496 

28.6 

63.2 

8.2 

1961/62 

2,046 

5,918 

892 

8,856 

23.1 

66.8 

10.1 

1962/63 

3,183 

5,952 

958 

10,093 

31.5 

59.0 

9.5 

1963/64 

2,703 

5,767 

836 

9,306 

29.0 

62.0 

9.0 

1964/65 

3,660 

5,596 

855 

10,111 

36.2 

55.3 

8.5 

Average  1960/61- 

1964/65  .... 

2,861 

5,846 

865 

9,572 

29.9 

61.1 

9.0 

1965/66 

3,587 

5,673 

770 

10,030 

35.8 

56.6 

7.7 

1 J Data  for  1954/55  were  not  available  in  comparable  form. 
Source:  (83) . 
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Table  B-5. --Italy:  Domestic  utilization  of  wheat,  1954/55-1966/67 


Ynflr 

Feed 

Other 

Share  of  total 

Feed 

: Food  : 

Other 

1,000 

metric  tons-  - - 

- - -Percent-  - 

1954/55.  

60 

7,796 

965 

8,821 

.7 

88.4 

10.9 

1955/56 

66 

7,779 

897 

8,742 

.8 

89.0 

10.3 

1956/57 

60 

7,818 

908 

8,786 

.7 

89.0 

10.3 

1957/58 

67 

7,826 

882 

8,775 

.8 

89.2 

10.0 

1958/59 

255 

7,845 

879 

8,979 

2.8 

87.4 

9.8 

1959/60 

136 

7,901 

1,019 

9,056 

1.5 

87.2 

11.3 

Average  1955/56- 

1959/60  .... 

117 

7,834 

917 

8,868 

1.3 

88.3 

10.3 

1960/61 

120 

7,950 

932 

9,002 

1.3 

88.3 

10.4 

1961/62 

70 

8,175 

792 

9,037 

.8 

90.5 

8.8 

1962/63 

75 

8,232 

834 

9,141 

.8 

90.1 

9.1 

1963/64 

65 

8,406 

808 

9,279 

.7 

90.6 

8.7 

1964/65 

74 

8,475 

813 

9,362 

.8 

90.5 

8.7 

Average  1960/61- 

1964/65  .... 

81 

8,248 

835 

9,164 

.9 

90.0 

9.1 

1965/66 

96 

8,648 

796 

9,540 

1.0 

90.6 

8.3 

1966/67 

90 

8,668 

797 

9,555 

.9 

90.7 

8.3 

Source:  (83) . 


Table  B-6.--West  Germany:  Domestic  utilization  of  wheat,  1954/55-1966/67 


Year 

Feed 

Food 

Other 

Total 

: 

Share  of  total 

: Feed 

: Food  : 

Other 

- - -1.000 

metric  tons-  - 

- - -Percent-  - 

1954/55 

968 

4,174 

251 

5,393 

17.9 

77.4 

4.7 

1955/56 

1,134 

4,156 

282 

5,572 

20.4 

74.6 

5.1 

1956/57 

1,142 

4,108 

284 

5,534 

20.6 

74.2 

5.1 

1957/58 

1,385 

4,056 

320 

5,761 

24.0 

70.4 

5.6 

1958/59 

1,329 

3,975 

296 

5,600 

23.7 

71.0 

5.3 

1959/60 

1,517 

3,946 

316 

5,779 

26.2 

68.3 

5.5 

Average  1955/56- 

1959/60  .... 

1,301 

4,048 

300 

5,649 

23.0 

71.6 

5.3 

1960/61 

1 ,603 

3,940 

317 

5,860 

27.4 

67.2 

5.4 

1961/62 

1,835 

3,876 

361 

6,072 

30.2 

63.8 

5.9 

1962/63 

1,620 

3,820 

329 

5,769 

28.1 

66.2 

5.7 

1963/64 

1,755 

3,771 

356 

5,882 

29.8 

64.1 

6.1 

1964/65 

1,663 

3,794 

356 

5,813 

28.6 

65.3 

6.1 

Average  1960/61- 

1964/65  .... 

1,695 

3,840 

344 

5,879 

28.8 

65.3 

5.8 

1965/66 

1,606 

3,833 

349 

5,788 

27.7 

66.2 

6.0 

1966/67 

1,668 

3,723 

306 

5,697 

29.3 

65.4 

5.4 

Source:  (83) . 
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Table  B-7. --Netherlands : Domestic  utilization  of  wheat,  1954/55-1965/66 


Year 

Feed 

Food 

| Other 

Total 

Share  of  total 

Feed 

: Food  : 

Other 

- - -1.000 

metric  tons-  - 

1954/55 

68 

1 ,085 

31 

1 ,184 

5.7 

91.6 

2.6 

1955/56 

66 

1,104 

35 

1,205 

5.5 

91.6 

2.9 

1956/57 

95 

1,094 

34 

1,227 

7.7 

89.5 

2.8 

1957/58 

269 

1,114 

35 

1,418 

19.0 

78.6 

2.4 

1958/59 

268 

1,087 

36 

1,391 

19.3 

78.1 

2.6 

1959/60 

446 

1,060 

39 

1,545 

28.9 

68.6 

2.5 

Average  1955/56- 

1959/60 

229 

1,093 

35 

1,357 

16.9 

80.5 

2.6 

1960/61 

358 

1,072 

38 

1,468 

24.4 

73.0 

2.6 

1961/62 

479 

1,099 

39 

1,617 

29.6 

68.0 

2.4 

1962/63.  ..... 

170 

1,027 

35 

1,232 

13.8 

83.4 

2.8 

1963/64 

118 

1,043 

14 

1,198 

9.8 

87.1 

1.2 

1964/65 

96 

1,007 

40 

1,143 

8.4 

88.1 

3.5 

Average  1960/61- 

1964/65  .... 

244 

1,050 

38 

1,332 

18.3 

78.8 

2.9 

1965/66 

47 

1,000 

42 

1,089 

4.3 

91.8 

3.9 

Source:  (83) . 


Table  B 

-8. --Belgium-Luxembourg: 

Domestic 

utilization 

of  wheat , 

L955/56-1965/66 

Year  1 J 

Feed 

. Food 

Other 

! Total 

: 

Share  of  total 

: Feed 

: Food  : 

Other 

- -1.000  metric  tons 

- - - -Percent-  - 

1955/56 

60 

1,150 

47 

1 ,257 

4.8 

91.5 

3.7 

1956/57 

48 

1 ,082 

52 

1,182 

4.1 

91.5 

4.4 

1957/58 

120 

1,092 

56 

1,268 

9.5 

86.1 

4.4 

1958/59 

118 

1 ,070 

51 

1,239 

9.5 

86.4 

4.1 

1959/60 

97 

1,070 

51 

1 ,218 

8.0 

87.8 

4.2 

Average  1955/56- 

1959/60  .... 

89 

1 ,093 

51 

1 ,233 

7.2 

88.6 

4.1 

1960/61 

90 

1,163 

50 

1 ,303 

6.9 

89.2 

3.8 

1961/62 

54 

1,115 

49 

1,218 

4.4 

91.5 

4.0 

1962/63 

32 

1 ,049 

57 

1,138 

2.8 

92.2 

5.0 

1963/64 

18 

1,042 

58 

1,118 

1.6 

93.2 

5.2 

1964/65 

23 

1 ,070 

60 

1,153 

2.0 

92.8 

5.2 

Average  1960/61- 

1964/65  .... 

43 

1 ,088 

55 

1,186 

3.6 

91.7 

4.6 

1965/66 

11 

1,093 

58 

1,162 

1.0 

94.0 

5.0 

1 J Data  for  1954/55  were  not  available  in  comparable  form. 
Source:  (83). 
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Table  B-9. --United  Kingdom:  Domestic  utilization  of  wheat,  1954/55-1966/67 


Share  of  total 

Feed 

| Food  * 

Other 

1954/55.  . . 

• • 

2,208 

5,329 

tons  - - - 
169 

7,706 

28.6 

69.2 

2.2 

1955/56.  . . 

1,758 

5,425 

188 

7,371 

23.9 

73.6 

2.5 

1956/57.  . . 

1,955 

5,404 

173 

7,532 

26.0 

71.7 

2.3 

1957/58.  . . 

• • 

1,865 

5,374 

179 

7,418 

25.1 

72.5 

2.4 

1958/59.  . . 

o o 

1,977 

5,192 

158 

7,327 

27.0 

70.9 

2.1 

1959/60.  . . 

1,566 

5,113 

172 

6,851 

22.9 

74.6 

2.5 

Average  1955/56- 
1959/60.  . . . 

1,824 

5,302 

174 

7,300 

25.0 

72.6 

2.4 

1960/61.  . . 

1,681 

5,345 

163 

7,189 

23.4 

74.3 

2.3 

1961/62.  . . 

1,482 

5,036 

185 

6,703 

22.1 

75.1 

2.8 

1962/63.  . . 

2,294 

5,167 

163 

7,624 

30.1 

67.8 

2.1 

1963/64.  . . 

1,811 

5,121 

181 

7,113 

25.5 

72.0 

2.5 

1964/65.  ... 

• • 

2,417 

5,089 

205 

7,711 

31.3 

66.0 

2.7 

Average  1960/61- 
1964/65 

1,937 

5,152 

179 

7,268 

26.7 

70.9 

2.4 

1965/66.  . . 

2,932 

5,282 

184 

8,398 

34.9 

62.9 

2.2 

1966/67.  . . 

• • 

2,242 

5,122 

187 

7,551 

29.7 

67.8 

2.5 

Source:  (83) 


Table  B-10, --Spain:  Domestic  utilization  of  wheat,  1954/55-1963/64 


Year 

Feed 

: Food 

Other 

Total  : 

Share  of  total 

Feed 

Food 

Other 

- 1,000  metric  tons  - - 

1954/55 

- 

3,662 

511 

4,173 

- 

87.8 

12.2 

1955/56.  .... 

_ 

3,631 

514 

4,145 

_ 

87.6 

12.4 

1956/57.  .... 

174 

3,929 

517 

4,620 

3.8 

85.0 

11.2 

1957/58.  .... 

5 

3,689 

524 

4,218 

.1 

87.4 

12.4 

1958/59.  .... 

34 

3,814 

524 

4,372 

.8 

87.2 

12.0 

1959/60.  .... 

30 

4,093 

530 

4,653 

.6 

88.0 

11.4 

Average  1955/56- 

1959/60.  . . . 

49 

3,831 

522 

4,402 

1.1 

87.0 

11.9 

1960/61.  .... 

_ 

4,212 

538 

4,750 

_ 

88.7 

11.3 

1961/62.  .... 

- 

4,101 

466 

4,567 

- 

89.8 

10.2 

1962/63.  .... 

5 

4,442 

510 

4,957 

.1 

89.6 

10.3 

1963/64.  .... 

5 

3,850 

509 

4,364 

.1 

88.2 

11.7 

Note:  Dash  indicates  zero  or  negligible. 


Source:  (83) 
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Table  B- 11 .--Greece : Domestic  utilization  of  wheat,  1954/55-1963/64 


Year 

Feed 

: Food 

Other 

Total  : 

Share  of  total 

Feed 

Food 

. Other 

- 1,000  metric  tons  - - 

1954/55,  .... 

10 

1,366 

193 

1,569 

• 6 

87.1 

12.3 

1955/56 

10 

1,396 

196 

1,602 

.6 

87.1 

12.2 

1956/57 

15 

1,512 

198 

1,725 

.9 

87.7 

11.5 

1957/58.  .... 

15 

1,528 

216 

1,759 

.8 

86.9 

12.3 

1958/59 

20 

1,547 

221 

1,788 

1.1 

86.5 

12.4 

1959/60.  .... 

20 

1,552 

225 

1,797 

1.1 

86.4 

12.5 

Average  1955/56- 

1959/60.  . . . 

16 

1,507 

211 

1,734 

.9 

86.9 

12.2 

1960/61.  .... 

15 

1,550 

210 

1,775 

.8 

87.3 

11.8 

1961/62.  .... 

- 

1,523 

211 

1,734 

- 

87.8 

12.2 

1962/63.  .... 

20 

1,469 

216 

1,705 

1.2 

86.2 

12.7 

1963/64.  .... 

20 

1,422 

181 

1,623 

1.2 

87.6 

11.2 

Note:  Dash  indicates  zero  or  negligible. 


Source:  (83) 


Table  B-12. --Sweden:  Domestic  utilization  of  wheat,  1954/55-1965/66 


Year 

Feed 

: Food  : 

Other  : 

Total  : 

Share  of  total 

Feed 

” Food 

Other 

tons  - - 

1954/55.  .... 

138 

537 

100 

775 

17.8 

69.3 

12.9 

1955/56 

120 

527 

106 

753 

15.9 

70.0 

14.1 

1956/57.  .... 

54 

522 

94 

670 

8.1 

77.9 

14.0 

1957/58 

155 

523 

79 

757 

20.5 

69.1 

10.4 

1958/59 

130 

540 

93 

763 

17.0 

70.8 

12.2 

1959/60 

133 

501 

97 

731 

18.2 

68.5 

13.3 

Average  1955/56- 

1959/60.  . . . 

118 

523 

94 

735 

16.0 

71.2 

12.8 

1960/61 

119 

508 

80 

707 

16.8 

71.9 

11.3 

1961/62.  .... 

130 

518 

89 

737 

17.6 

70.3 

12.1 

1962/63 

157 

510 

73 

740 

21.2 

68.9 

9.8 

1963/64.  .... 

121 

505 

73 

699 

17.3 

72.2 

10.4 

1964/65.  .... 

176 

498 

86 

760 

23.2 

65.5 

11.3 

Average  1960/61- 

1964/65.  . . . 

141 

508 

80 

729 

19.3 

69.7 

11.0 

1965/66.  .... 

170 

511 

75 

756 

22.5 

67.6 

9.9 

Source  (83) 
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Table  B-13. — Portugal:  Domestic  utilization  of  wheat,  1954/55-1965/66 


Year 

Feed 

: Food  : 

Other  : 

Total  : 

Feed 

Share  of  total 
. Food  " 

Other 

— 

tons  - - 

1954/55.  .... 

- 

697 

83 

780 

- 

89.4 

10.6 

1955/56.  .... 

_ 

561 

80 

641 

_ 

87.5 

12.5 

1956/57.  .... 

- 

641 

80 

721 

- 

88.9 

11.1 

1957/58 

- 

648 

84 

732 

- 

88.5 

11.5 

1958/59 

- 

629 

85 

714 

- 

88.1 

11.9 

1959/60.  .... 

3 

621 

82 

706 

.4 

88.0 

11.6 

Average  1955/56- 

1959/60.  . . . 

1 

620 

82 

703 

.1 

88.2 

11.7 

1960/61.  .... 

_ 

676 

65 

741 

91.2 

8.8 

1961/62.  .... 

- 

635 

82 

717 

- 

88.6 

11.4 

1962/63 

- 

668 

82 

750 

- 

89.1 

10.9 

1963/64.  .... 

- 

717 

77 

794 

- 

90.3 

9.7 

1964/65 

- 

675 

76 

751 

- 

89.9 

10.1 

Average  1960/61- 

1964/65.  . . . 

- 

674 

77 

751 

- 

89.7 

10.3 

1965/66.  .... 

- 

764 

57 

821 

- 

93.1 

6.9 

Note:  Dash  indicates  zero  or  negligible. 

Source:  (83) 


Table  B-14. — Switzerland:  Domestic  utilization  of  wheat,  1954/55-1965/66 


Year 

Feed 

: Food  : 

Other  : 

Total 

Share  of  total 

Feed 

. Food 

Other 

- 1,000  metric 

tons  - - 

1954/55.  .... 

161 

515 

36 

712 

22.6 

72.3 

5.1 

1955/56.  .... 

88 

522 

42 

652 

13.5 

80.1 

6.4 

1956/57.  .... 

146 

552 

35 

733 

19.9 

75.3 

4.8 

1957/58 

69 

552 

36 

657 

10.5 

84.0 

5.5 

1958/59.  .... 

123 

511 

36 

670 

18.4 

76.3 

5.4 

1959/60.  .... 

106 

547 

38 

691 

15.3 

79.2 

5.5 

Average  1955/56- 

1959/60.  . . . 

106 

537 

38 

681 

15.6 

78.8 

5.6 

1960/61.  .... 

91 

563 

39 

693 

13.1 

81.2 

5.6 

1961/62.  .... 

87 

597 

38 

722 

12.0 

82.7 

5.3 

1962/63.  .... 

139 

535 

38 

712 

19.5 

75.1 

5.3 

1963/64.  .... 

86 

575 

34 

695 

12.4 

82.7 

4.9 

1964/65.  .... 

121 

533 

39 

693 

17.5 

76.9 

5.6 

Average  1960/61- 

1964/65.  . . . 

105 

561 

37 

703 

14.9 

79.8 

5.3 

1965/66.  .... 

193 

562 

36 

791 

24.4 

71.0 

4.6 

Source:  (83) 
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Table  B-15. --Austria:  Domestic  utilization  of  wheat,  1954/55-1965/66 


Year 

Feed  J 

Food  : 

Other  : 

Total 

Share  of  total 

Feed 

. Food 

Other 

- 1,000  metric  tons  - - 

1954/55 

68 

598 

64 

730 

9.3 

81.9 

8.8 

1955/56.  .... 

92 

652 

67 

811 

11.3 

80.4 

8.3 

1956/57.  .... 

59 

620 

70 

749 

7.9 

82.8 

9.3 

1957/58 

70 

623 

71 

764 

9.2 

81.5 

9.3 

1958/59 

78 

617 

70 

765 

10.2 

80.6 

9.2 

1959/60 

132 

609 

74 

815 

16.2 

74.7 

9.1 

Average  1955/56- 

1959/60.  . . . 

86 

624 

71 

781 

11.0 

79.9 

9.1 

1960/61.  .... 

87 

595 

77 

759 

11.5 

78.4 

10.1 

1961/62 

74 

554 

67 

695 

10.6 

79.7 

9.6 

1962/63 

76 

560 

71 

707 

10.7 

79.2 

10.0 

1963/64 

123 

554 

70 

747 

16.5 

74.2 

9.4 

1964/65 

141 

557 

72 

770 

18.3 

72.3 

9.4 

Average  1960/61- 

1964/65.  . . . 

100 

564 

72 

736 

13.6 

76.6 

9.8 

1965/66.  .... 

176 

557 

70 

803 

21.9 

69.4 

8.7 

Source:  (83) 


Table  B-16. — Ireland:  Domestic  utilization  of  wheat,  1954/55-1964/65 


Year 

Feed 

: Food  : 

Other  : 

Total 

Share  of  total 

Feed 

’ Food 

Other 

tons  - - 

1954/55.  .... 

- 

456 

147 

603 

- 

75.6 

24.4 

1955/56.  .... 

_ 

467 

92 

559 

_ 

83.5 

16.5 

1956/57.  .... 

- 

410 

118 

528 

- 

77.7 

22.3 

1957/58.  .... 

30 

442 

118 

590 

5.1 

74.9 

20.0 

1958/59.  .... 

96 

437 

86 

619 

15.5 

70.6 

13.9 

1959/60.  .... 

213 

417 

60 

690 

30.9 

60.4 

8.7 

Average  1955/56- 

1959/60.  . . . 

68 

435 

94 

597 

11.4 

72.9 

15.7 

1960/61.  .... 

45 

400 

77 

522 

8.6 

76.6 

14.8 

1961/62.  .... 

132 

392 

75 

599 

22.0 

65.4 

12.5 

1962/63 

95 

386 

79 

560 

17.0 

68.9 

14.1 

1963/64.  .... 

142 

379 

47 

568 

25.0 

66.7 

8.3 

1964/65.  .... 

78 

366 

44 

488 

16.0 

75.0 

9.0 

Average  1960/61- 

1964/65.  . . . 

98 

385 

64 

547 

17.9 

70.4 

11.7 

Note:  Dash  indicates  zero  or  negligible. 


Source:  (83) 
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Table  B-17. --Denmark:  Domestic  utilization  of  wheat,  1954/55-1965/66 


Year 

Feed 

Food  : 

Other  : 

Total  : 

Share  of  total 

Feed 

Food 

Other 

- 1,000  metric  tons  - - 

1954/55 

365 

276 

27 

668 

54.6 

41.3 

4.0 

1955/56 

209 

276 

38 

523 

40.0 

52.8 

7.3 

1956/57 

155 

278 

38 

471 

32.9 

59.0 

8.1 

1957/58 

101 

255 

41 

397 

25.4 

64.2 

10.3 

1958/59 

117 

267 

43 

427 

27*4 

62.5 

10.1 

1959/60.  .... 

133 

256 

51 

440 

30.2 

58.2 

11.6 

Average  1955/56- 

1959/60.  . . . 

143 

266 

43 

452 

31.6 

58.8 

9.5 

1960/61 

73 

258 

51 

382 

19.1 

67.5 

13.4 

1961/62.  .... 

90 

268 

71 

429 

21.0 

62.5 

16.5 

1962/63 

180 

268 

88 

536 

33.6 

50.0 

16.4 

1963/64.  .... 

160 

270 

73 

503 

31.8 

53.7 

14.5 

1964/65.  .... 

143 

264 

50 

457 

31.3 

57.8 

10.9 

Average  1960/61- 

1964/65.  . . . 

129 

266 

66 

461 

28.0 

57.7 

14.3 

1965/66.  .... 

186 

259 

45 

490 

38.0 

52.8 

9.2 

Source:  (83) 


Table  B-18. --Norway : Domestic  utilization  of  wheat,  1954/55-1966/67 


Year 

Feed  : 

Food  : 

Other  : 

Total  : 

Share  of  total 

Feed 

Food 

Other 

- 1,000  metric  tons  - - 

1954/55.  .... 

64 

270 

9 

343 

18.7 

78.7 

2.6 

1955/56.  .... 

49 

290 

10 

349 

14.0 

83.1 

2.9 

1956/57.  .... 

71 

267 

7 

345 

20.6 

77.4 

2.0 

1957/58.  .... 

44 

281 

5 

330 

13.3 

85.2 

1.5 

1958/59.  .... 

49 

260 

5 

314 

15.6 

82.8 

1.6 

1959/60.  .... 

49 

277 

7 

333 

14.7 

83.2 

2.1 

Average  1955/56- 

1959/60.  . . . 

52 

275 

7 

334 

15.6 

82.3 

2.1 

1960/61.  .... 

53 

271 

9 

333 

15.9 

81.4 

2.7 

1961/62.  .... 

52 

288 

2 

342 

15.2 

84.2 

.6 

1962/63.  .... 

67 

285 

15 

367 

18.2 

77.7 

4.1 

1963/64.  .... 

60 

280 

2 

342 

17.5 

81.9 

.6 

1964/65.  .... 

83 

287 

3 

373 

22.2 

76.9 

.8 

Average  1960/61- 

1964/65.  . . . 

63 

282 

6 

351 

17.9 

80.3 

1.7 

1965/66 

82 

286 

4 

372 

22.0 

76.9 

1.1 

1966/67.  .... 

75 

294 

4 

373 

20.1 

78.8 

1.1 

Source:  (83) 
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Table  C-l. --Wheat  flour:  World  exports  by  regions,  1955-1966 


Country  or  region 

1955 

; 1956 

| 1957 

; 1958 

| 1959 

; 1960 

; 1961  ; 

1962 

; 1963 

• 1964 

; 1965 

; 1966 

000  metric  tons 

United  States.  ... 

944 

993 

1,177 

1,383 

1,305 

1,766 

1,771  1 

,830 

1,868 

1,659 

1,280 

1,403 

Canada  

730 

1,116 

618 

749 

707 

670 

606 

561 

634 

1,095 

757 

970 

Japan.  ....... 

16 

14 

9 

14 

15 

25 

42 

68 

61 

55 

38 

57 

EC 

584 

702 

697 

1,001 

753 

1,035 

926 

918 

786 

950 

1,115 

954 

EFTA 

12 

6 

14 

2 

3 

- 

- 

8 

5 

5 

12 

Other  Western  Europe 
Australia,  New  Zealand 

276 

26 

45 

60 

39 

32 

53 

4 

& S.  Africa,  Rep.  of 

578 

606 

564 

286 

467 

502 

542 

468 

434 

626 

350 

428 

Eastern  Europe  ... 

- 

- 

- 

- 

_ 

_ 

_ 

13 

21 

_ 

_ 

USSR  «0«*oo«o 

- 

- 

- 

- 

- 

- 

- 

9 

7 

204 

289 

Communist  Asia  ... 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

5 

2 

Latin  America.  ... 

114 

52 

28 

34 

19 

6 

26 

26 

12 

14 

15 

17 

North  Africa  .... 

100 

88 

91 

105 

75 

80 

44 

12 

36 

17 

13 

8 

West  Africa.  .... 

- 

- 

- 

- 

- 

- 

_ 

20 

- 

8 

_ 

24 

East  Africa 

- 

- 

- 

- 

- 

- 

- 

- 

9 

- 

- 

- 

West  Asia 

_ 

_ 

_ 

_ 

3 

12 

3 

3 

South  Asia  

1 

- 

- 

- 

- 

- 

- 

- 

- 

1 

6 

- 

Southeast  Asia  ... 

_ 

_ 

_ 

_ 

_ 

1 

_ 

_ 

Other  East  Asia.  . . 

- 

- 

- 

- 

- 

8 

23 

17 

26 

45 

44 

20 

Far  East  Asia  & Oceania 

- 

- 

- 

219 

1 

3 

- 

- 

1 

23 

45 

40 

World  total.  . . 

3,079 

3,577 

3,198 

3,793 

3,621 

4,121 

4,025  3 

,991 

3,946 

4,561 

3,940 

4,216 

Note:  Dash  indicates  zero  trade  or  trade  of  less  than  500  metric  tons. 

Source:  (71)  updated. 
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Table  C-2. --Wheat  flour:  World  imports  by  regions,  1955-1966 


Country  or  region 

1955 

) 1956 

1957 

; 1958 

1959 

; 1960  ; 

1961  ; 

1962 

1 1963 

; 1964 

I 1965 

; 1966 

- - 1 

,000  metric  tons 

United  States.  . . . 

2 

2 

2 

3 

3 

3 

2 

2 

_ 

_ 

_ 

Canada  ....... 

- 

1 

- 

4 

- 

- 

- 

- 

- 

- 

- 

- 

Japan.  . 

32 

46 

57 

58 

70 

76 

77 

74 

75 

39 

5 

_ 

EC  . . . 

195 

183 

219 

344 

283 

394 

201 

217 

84 

45 

44 

40 

EFTA  ........ 

393 

411 

398 

457 

462 

485 

454 

472 

358 

313 

286 

241 

Other  Western  Europe 

12 

15 

32 

42 

45 

59 

46 

26 

39 

46 

54 

20 

Australia,  New  Zealand 

& S.  Africa,  Rep.  of 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Eastern  Europe  ... 

162 

202 

64 

59 

71 

113 

87 

88 

55 

77 

50 

32 

USSR  ........ 

- 

- 

- 

- 

- 

- 

- 

- 

276 

972 

265 

198 

Communist  Asia  . . . 

_ 

„ 

_ 

_ 

342 

218 

1 

55 

37 

152 

Latin  America.  ... 

848 

934 

736 

756 

586 

546 

508 

592 

575 

678 

899 

992 

North  Africa  .... 

86 

157 

217 

390 

603 

751 

642 

774 

1,029 

924 

826 

916 

West  Africa.  .... 

170 

196 

173 

156 

210 

202 

231 

246 

190 

141 

193 

157 

East  Africa.  .... 

41 

38 

46 

98 

46 

59 

62 

79 

72 

64 

101 

269 

West  Asia.  ..... 

276 

309 

331 

484 

339 

463 

501 

498 

422 

380 

418 

392 

South  Asia  . . . . . 

220 

192 

210 

213 

277 

275 

253 

189 

142 

319 

222 

283 

Southeast  Asia  ... 

79 

101 

78 

84 

103 

95 

119 

119 

157 

116 

144 

165 

Other  East  Asia.  . . 

282 

389 

336 

401 

225 

208 

188 

128 

131 

149 

177 

228 

Far  East  Asia  & Oceania 

281 

401 

299 

244 

298 

392 

313 

269 

340 

243 

219 

131 

World  total.  . . 

3,079 

3,577 

3,198 

3,793 

3,621 

4,121  4 

,025  3 

,991 

3,946 

4,561 

3,940 

4,216 

Note:  Dash  indicates 

zero 

trade  or 

trade 

of  less 

than 

500  metric 

tons . 

Source:  (71)  updated. 
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Table  C-3#--Wheat  and  wheat  flour:  World  trade  in  wheat  equivalent,  as  percentage  of  total  exports  of  each  region,  average  1964-66 
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Table  C-4. --Wheat:  Special  transactions  of  major  exporting  countries,  1959/60-1966/67 
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Table  C-5. --Wheat:  Special  purchases  by  region,  1959/60-1966/67 
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JL / Okinawa.  Note:  Dash  indicates  zero  or  negligible 


Table  C-6. --Wheat:  Special  purchases  of  major  importing  countries  by  region,  1959/60-1966/67 


Country  and  region 


1959/60 


1960/61 

1961/62 

1962/63 

1963/64 

1964/65 

1965/66 

1966/67 


Japan.  ...... 

37 

7 

3 

EC 

Belgium-Lumenburg 

7 

- 

7 

West  Germany  . . 

• 

14 

7 

2 

Total 

21 

7 

9 

United  Kingdom  . . 

• 

34 

55 

32 

Other  Western  Europe 

Austria.  .... 

4 

3 

- 

Finland.  .... 

- 

- 

- 

Greece  ..... 

39 

102 

76 

Iceland 

9 

7 

9 

Ireland.  .... 

173 

- 

- 

Malta.  

- 

- 

- 

Norway  

- 

56 

23 

Portugal  .... 

25 

45 

213 

Total.  .... 

250 

213 

321 

South  Africa,  Rep. 

of 

- 

- 

- 

Eastern  Europe 

Bulgaria  .... 

“ 

Czechoslavakia  . 

- 

304 

Germany,  East.  . 

- 

- 

Hungary.  .... 

- 

22 

Poland  

916 

1,254 

763 

Romania.  .... 

- 

- 

Yugoslavia  ... 

254 

282 

1,088 

Trieste.  .... 

1 

2 

1 

Total o • • • • 

1,171 

1,864 

1 ,852 

Communist  Asia 

China  (Mainland) 

- 

215 

2,217 

Mongolia  .... 

- 

“ 

N.  Korea  .... 

“ 

* 

" 

N.  Vietnam  ... 

- 

- 

Total.  .... 

- 

215 

2,217 

Central  America 

British  Honduras 
Cuba  (Caribbean 

“ 

“ 

' 

incl.).  . . . . 

17 

- 

- 

Costa  Rica  ... 

- 

5 

3 

El  Salvador.  . . 

- 

11 

Guatemala.  ... 

3 

1 

Honduras,  Rep. 

- 

“ 

Nicaragua.  . . . 

1 

3 

Trinidad  & Tobago. 

- 

Dominican  Republic 

- 

- 

4 

Haiti 

27 

34 

42 

Jamaica.  . . . . 

- 

- 

“ 

Total 

47 

40 

64 

East  South  America 

838 

1,337 

1,169 

Fr.  Guiana  . . . 

- 

Guyana  • • • • • 

“ 

Paraguay  .... 

1 

2 

88 

Uruguay 

301 

- 

“ 

Venezuela.  . . . 

- 

- 

1 

Total # • e • • 

1,140 

1,339 

1,258 

West  South  America 

7 

50 

85 

Chile.  . . . . . 

34 

128 

157 

Colombia  . . . . 

81 

93 

109 

Ecuador 

8 

3 

2 

Peru  

55 

82 

177 

Total.  . . . . 

185 

356 

530 

1,000  metric  tons 


3 

- 

- 

- 

- 

40 

- 

- 

- 

- 

229 

- 

- 

- 

- 

56 

92 

47 

13 

- 

7 

9 

6 

7 

4 

- 

- 

1 

1 

- 

17 

98 

93 

14 

11 

349 

199 

147 

35 

15 

_ 

28 

. 

- 

- 

- 

244 

157 

- 

103 

120 

429 

1,107 

1,053 

1,310 

_ 

539 

807 

1,134 

1,433 

_ 

2 

98 

41 

1,022 

967 

585 

486 

1,413 

- 

30 

169 

- 

- 

1,346 

613 

1,369 

1,426 

15 

2 

1 

1 

1 

- 

2,490 

2,825 

4,293 

4,100 

4,315 

1,536 

1,227 

1,821 

2,205 

2,644 

- 

12 

59 

37 

32 

_ 

_ 

- 

84 

217 

_ 

1 

1 

1 

69 

1,536 

1,240 

1,881 

2,327 

2,962 

1 

1 

1 

1 

2 

468 

85 

566 

612 

667 

_ 

1 

2 

2 

- 

2 

4 

4 

7 

4 

1 

6 

3 

4 

4 

_ 

2 

1 

1 

1 

2 

2 

2 

2 

- 

. 

1 

- 

- 

- 

6 

13 

10 

24 

19 

2 

31 

28 

3 

3 

3 

3 

3 

3 

3 

485 

149 

620 

659 

703 

1,164 

1,065 

920 

260 

484 

_ 

- 

- 

1 

1 

. 

- 

- 

- 

52 

25 

33 

2 

40 

1 

1 

1 

1 

- 

2 

13 

12 

7 

6 

1,219 

1,104 

966 

271 

531 

125 

121 

106 

115 

41 

176 

74 

189 

224 

13 

68 

22 

52 

34 

38 

4 

26 

23 

14 

5 

64 

43 

6 

12 

13 

437 

286 

376 

399 

110 
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Continued 


Table  C-6. --Wheat:  Special  purchases  of  major  importing  countries  by  region,  1959/60-1966/67  — Con. 


Country  and  region 

1959/60 

1960/61 

1961/62 

1962/63 

1963/64 

1964/65 

1965/66 

1966/67 

1,000  metric  tons 

North  Africa 

Algeria.  ..... 

- 

- 

- 

247 

161 

102 

266 

316 

UAR.  . . 

1,579 

1,852 

1,528 

1,711 

1,414 

1,371 

607 

Libya.  . 

35 

31 

6 

- 

7 

- 

- 

- 

Morocco.  ..... 

13 

135 

393 

185 

118 

321 

204 

535 

Sudan.  ...... 

- 

- 

17 

113 

58 

105 

77 

30 

Tunisia 

73 

174 

363 

222 

111 

161 

40 

161 

Total 

1,226 

1,919 

2,631 

2,295 

2,166 

2,103 

1,958 

1,649 

West  Africa 

Angola  ...... 

- 

- 

- 

- 

- 

- 

13 

- 

Chad 

- 

- 

- 

- 

- 

2 

2 

2 

Congo  (Kinshasa)  . 

5 

13 

65 

114 

45 

67 

95 

75 

Congo  (Brazzo.).  . 

- 

- 

- 

- 

- 

- 

- 

- 

Dahomey.  ..... 

- 

- 

- 

- 

1 

- 

- 

- 

Gambia  

- 

“ 

1 

- 

Ghana 

27 

24 

4 

1 

2 

1 

20 

55 

Guinea,  Rep.  . . 

- 

6 

7 

23 

20 

18 

16 

- 

Liberia 

2 

3 

1 

1 

1 

1 

1 

1 

Mali 

- 

- 

- 

- 

- 

- 

5 

15 

Nigeria.  ..... 

- 

11 

9 

1 

1 

2 

1 

- 

Senegal 

- 

- 

- 

1 

1 

1 

- 

5 

Sierra  Leone  ... 

- 

- 

- 

1 

2 

4 

2 

2 

Togo . 

- 

1 

1 

- 

- 

- 

- 

- 

Mauritania  .... 

- 

- 

- 

- 

1 

- 

- 

1 

Total 

34 

58 

87 

142 

74 

96 

156 

156 

East  Africa 

Burundi.  ..... 

- 

- 

- 

1 

2 

- 

2 

- 

Ethiopia  ..... 

2 

5 

2 

2 

9 

4 

25 

1 

Kenya.  ...... 

- 

- 

- 

20 

- 

2 

15 

29 

Malagassy 

(Madagascar).  . . 

- 

- 

- 

1 

1 

1 

1 

1 

Rwanda  

- 

- 

- 

- 

- 

- 

4 

5 

Somalia 

(Somaliland).  . . 

- 

- 

- 

- 

- 

4 

1 

- 

Tanzania 

(Tanganyika).  . . 

- 

- 

- 

1 

2 

3 

5 

- 

Total 

2 

5 

2 

25 

14 

14 

53 

36 

West  Asia 

Cyprus  ...... 

- 

- 

30 

- 

21 

- 

1 

- 

Iran  ....... 

5 

289 

120 

203 

95 

280 

190 

40 

Iraq  ....... 

- 

9 

- 

- 

152 

15 

6 

30 

Israel  

- 

137 

203 

219 

112 

110 

167 

40 

Jordan  ...... 

54 

159 

74 

88 

130 

71 

81 

91 

Lebanon.  

16 

36 

32 

26 

34 

51 

114 

17 

South  Yemen.  ... 

- 

- 

- 

- 

- 

- 

- 

- 

Syria  Arab  Rep.  . 

- 

- 

163 

- 

- 

2 

3 

3 

Turkey  ...... 

390 

457 

1,495 

392 

169 

352 

419 

14 

Yemen.  ...... 

9 

11 

7 

3 

- 

2 

- 

1 

Persian  Gulf  Ports 

- 

- 

- 

1 

- 

- 

- 

- 

Total.  ..... 

474 

1,098 

2,124 

932 

713 

883 

981 

236 

South  Asia 

Afghanistan.  ... 

- 

56 

15 

- 

111 

72 

142 

78 

Ceylon 

30 

123 

69 

114 

45 

63 

126 

73 

India.  ...... 

3,368 

3,278 

2,601 

3,630 

4,557 

6,486 

7,707 

5,588 

Nepal . 

- 

- 

- 

- 

- 

6 

- 

1 

Pakistan  ..... 

1,170 

1,066 

863 

1,248 

1,702 

1,948 

832 

1,162 

Total.  • o • • • 

4,568 

4,523 

3,548 

4,992 

6,415 

8,575 

8,807 

6,901 

South-East  Asia 

Burma ....... 

7 

10 

- 

- 

4 

9 

4 

- 

Cambodia  ..... 

9 

24 

14 

- 

- 

2 

- 

- 

Laos 

- 

- 

- 

3 

3 

5 

2 

2 

South  Vietnam.  . . 

68 

87 

78 

119 

100 

144 

212 

200 

Thailand  ..... 

1 

- 

- 

- 

- 

- 

- 

1 

Total 

85 

121 

92 

121 

107 

160 

218 

203 

Continued  — 
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Table  C-6. --Wheat : Special  purchases  of  major  importing  countries  by  region,  1959/60-1966/67  — Con, 


Country  and  region 

1959/60 

1960/61 

1961/62 

1962/63 

1963/64 

1964/65 

1965/66 

1966/67 

East  Asia  and  Pacific 

1,000  metric  tons 

China  (Taiwan) . . 

258 

317 

302 

383 

287 

319 

179 

60 

Hong  Kong  .... 

- 

- 

- 

14 

13 

11 

7 

2 

Indonesia  .... 

104 

6 

108 

95 

8 

6 

18 

16 

Korea  ...... 

315 

405 

328 

578 

553 

527 

512 

373 

Malaysia  (Malaya) 

- 

1 

1 

1 

6 

4 

2 

9 

Pacific  Islands  . 

- 

- 

- 

- 

- 

- 

- 

- 

Philippines  ... 

2 

2 

9 

9 

15 

30 

16 

10 

Singapore  .... 

- 

- 

1 

- 

- 

- 

- 

- 

Macao  ...... 

- 

- 

- 

- 

3 

4 

- 

- 

Total  ..... 

679 

731 

749 

1,080 

885 

901 

734 

470 

Note:  Dash  indicates  zero  or  negligible. 

Source:  (61) 
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Table  D-2.--FA0  import  unit  values  for  wheat,  1959-67 
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Note:  FAO  import  unit  values  were  obtained  by  dividing  import  values  by  import  quantities  as  given  in 
respective  FAO  Trade  Yearbooks  and  rounding  to  nearest  10  cents.  Values  are  given  in  dollars  so  unit 
values  are  affected  by  exchange  rates  as  well  as  rounding. 


Table  D-3.--FA0  export  unit  values  for  wheat,  1959-67 
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Note:  FAO  export  unit  values  were  obtained  by  dividing  export  values  by  export  quantities  as  given 
in  respective  FAO  Trade  Yearbooks  and  rounding  to  nearest  10  cents.  Values  are  given  in  dollars  so  unit 
values  are  affected  by  exchange  rates  as  well  as  rounding. 


Table  D-4. --Canadian  Wheat  Prices 


O G.  nO| 


oo  cm  oo  in  cn 

00  IS  r4  in  £ 

CO  vf  H sf  IS 
in  £ N O' 

,24 

77 

73 

18 

02 

VO  O' 

m o 

H ON  O'  ON  <f 
CO  £ £ £ £ 

sf  CM  O r-l  O 
£ £ £ £ £ 

fa  O'  fa  CM  O' 

£ £ |S  rs  £ 

• • i 

rs  on 
VO  NO 

IS  cn  M N «o 
O'  CM  N N o 

st  rs.  O'  O'  m 
£ m fa  co  rs 

cm  rs  cn  cm  co 
O O rs  so  rs 

O'  O' 

Is  £ £ £ £ 

CM  O 00  O'  O' 

£ £ in  in  in 

O O'  rfa  cn  rfa 
£ £ is  is  rs 

CM  NO 
rs  rs 

m in  Mn  n 

O CNI  00  rs  co 

O'  O OO  r-l  00 

O co  rs  oo  £ 

O i rs  o cm 

m co  ci  o £ 

O <f  co  n cm 

rs  £ m £ £ 

rs  o m rs  rs 

CO  O CM  Cl  fl 

cn  co  m o m 

£ CO  O'  O O' 

n m 

rs  rs 
nO  00 

CM  rfa  rfa  rfa  i— l 

H rfa  H ■— ! ■— 1 

rfa  rfa  rfa  CM  rfa 

Nt  O >}  H CM 
n £ <f  n £ 

in  CM  CM  CO  CM 
fa  sf  in  is  <f 

<n  rs  o 00  rs 
rfa  rfa  rs  ro  O 

CO 

sf 

co  is  av  rs  o 

£ £ £ in  £ 

O'  CO  O'  oo  co 
in  in  m m m 

£ O 00  CM  O' 

£ IS  £ IS  £ 

• 1 1 

cn 

rs 

no  «j  on  £ in 
co  co  co  in  £ 

rfa  O'.  CM  O O' 

£ in  £ £ in 

O rfa  rs  rs  oo 

co  O'  oo  O'  oo 

O 

o 

" ' 

'—1  i— 1 r-l  rfa  rfa 

-• 

• 1 1 

CM 

rs  rs  rs  rs 
sf  sf  sf  sf 

CM  CO  00  00  00 

sf  Cl  CO  CO  CO 

00  00 
cn  cn 

rfa  rfa  r-l  rfa 

^fa  rfa  rfa  ,-fa  rfa 

rfa  rfa 

O O O O 

sf  -Cf  sf 

o o o o o 
sf-  m m m m 

o o 
m m 

r-l  r— 1 rfa  rfa 

rfa  rfa  rfa  rfa  rfa 

r-4  rfa 

•O  IS  <f  ON  O' 
NOKtOO 

Cl  rn  rfa  o <f 
sf  sf  £ CM  sf 

O'  00  CO  00  00 
rfa  CM  CO  rfa  NO 

O 

CM 

Cl  4 rl  O m 

rs  oo  oo  is  £ 

sf  sf  rfa  n n 
£ £ £ £ £ 

CM  £ £ O'  is 
£ £ £ £ £ 

• 1 1 

00 

nO 

O CO  sf  O'  O' 
cn  co  co  rs  o 

O'  O O'  o sO 
m o £ rs  co 

O rfa  rfa  sf  rfa 
sf  rs  O'  rfa  CM 

18 

St  £ CO  CO  CM 
£ £ £ in  £ 

O'  O rfa  o o 
in  sO  sO  nO  nO 

£ £ cn  rs  <f 
£ £ £ £ £ 

68. 

r**  no  ^ O'  no 
CM  O'  <f  H CO 

£ co  rs  rs  m 
cn  oo  rs  oo  co 

rfa  m rs  o O' 
m o rs  rs  o 

o 

O' 

n <f  h h in 

IS  OO  CO  IS  £ 

<f  <f  in  £ m 
£ £ £ £ £ 

m O'  co  o O' 

£ £ £ rs  £ 

O' 

NO 

rs.  £ <+  £ o 
CM  O'  O fa 

co  O £ O sf 
sf  n £ CM  sf 

rfa  00  rfa  ao  00 

CM  CM  O'  rfa  NO 

o o sf 

n >j  h o m 
rs  oo  oo  rs  £ 

sf  <f  h n cn 
£ £ £ £ £ 

CM  £ VO  O'  rs 
nO  nO  O nO  O 

00  CM  NO 
£ rs  £ 

i i i i i 

77.12 

78.28 

(M  is  £ cm 
oo  o £ in 

CM  CM  ro  sf 
00  00  00  00 

77.07 

i i i i i 

7/75.07 

7/74.54 

72.50 

76.23 

75.91 

77.81 

77.33 

78.12 

sf  rs 
O'  nO 

CO  £ (M  O O 
O'sf  O'CMO 

m rfa  cm  oo  cm 

CM  O CO  sf  sf 

rs  m sf 
ao  rs  no 

CM  O 
00  00 

CM  sf  in  £ £ 
co  oo  rs  rs  rs 

sf  00  o o o 

rs  rs  rs  oo  oo 

rfa  sf  O' 

co  oo  rs 

1950/51.  . . 
1951/52.  . . 
1952/53.  . . 
1953/54.  . . 
1954/55.  . . 

1955/56.  . . 
1956/57.  . . 
1957/58.  . . 
1958/59.  . . 
1959/60.  . . 

1960/61.  . . 
1961/62.  . . 
1962/63.  . . 
1963/64.  . . 
1964/65.  . . 

1965/66.  . . : 
1966/67.  . . : 
1967/68.  . . : 

<U 


o 

z 


Q.  CM  05 
nO  S 
E O'  >-i 
O •— l ifa 


a)  ii  a 
a oo 
•h  m s 

ON  O 


o •* 

u X to 
0)  0) 
■o  t)  to 
<u  d 3 

iJH  O 
M JT 
05  00  (U 


to  to  a E >» 


ud«  J) 
CT3  00 

<y  < 


" c 


jd  oo  j= 
H <u  2 
: -o 


M 4)  fa 
4)  -a 
£ 3 HI 

4J  < JT 


l <u  <y 

i x:  s: 

■u  u 


Od  (fl  H -H  *H 


O.  3 3 TJ 

cr  d <u 

* d 3 

a oo  <3  d • 

d co  ^ 

•H  O rl  £ 

-fa  G nO 
<u  .—i  co  <y  cm 


- o o 

*rH|2  Z 
4-1  NO 


5)  £ 0)  H 
> ton  3 
to  u £ £ 


a a w > u h >,  oj 

XJ  to  H £ co  r-l  o 

--  00  IJ  H Tl 


0) 


o d o -o  tu 

3 to  U < £ >^ 

3 O 5 

O T3  •»  CL) 

u o <y  mi  g r-i 


0)  co 


co  d xi 
m ty  o)  d 

- - - au  e to 

3 01  0)  (0  >s 

oo  d at  fa  co  o 


a)  fa 

1 oo  o >, 


> fa  CO  4J  nOI  » to  £ co  J) 

1 c 01  d ~ d ^ r-t|  4J  d S 

O > <0  co  O vol  c C o 

U 3CJ  3 2 OfaQ 


-*|  d CM|  d 


i|x  sf 1 o m|vO|^  i — | oo | 


162 


Table  D-5. --Producer  prices  for  wheat  in  EC  countries,  1954/55-1967/68  1 J 
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APPENDIX  E 


PRODUCTION  TREND  LINES 
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E-2  Regional  wheat  production  trend  lines 

for  three  time  periods,  extended  to  1980  . « 168 

E-3  Regional  wheat  area  trend  lines  for  three 

time  periods,  extended  to  1980  169 

E-4  Regional  wheat  yield  trend  lines  for  three 

time  periods,  extended  to  1980  . 170 
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PRODUCTION  TREND  LINES 


In  projection  work  one  is  interested  in  past  trends.  For  example:  What  levels 
would  be  reached  if  past  trends  continued  through  the  projected  period?  What  would 
happen  if  a different  time  period  were  used?  Because  of  this  interest  and  because  the 
coefficients  used  in  the  production  projections  in  this  report  were  highly  subjective, 
several  simple  linear  time  trend  extrapolations  of  production  were  made.  These  extra- 
polations were  compared  with  the  projections  given  in  chapter  VII  and  with  several 
other  possible  levels  of  production.  Altogether,  10  levels  were  derived  and  are  pre- 
sented in  table  E-l  along  with  the  level  from  the  unbalanced  world  trade  projections 
given  in  chapter  VII.  These  figures  tend  to  indicate  that  the  projected  levels  for  the 
unbalanced  world  trade  projections  and  the  world  grain  model  are  easily  feasible  and 
may  even  be  conservative. 

The  10  alternative  levels  for  each  region  were  derived  in  the  following  manner: 

I  = the  production  trend  for  1951-67  was  extended  to  1980. 

LA  = the  area  trend  for  1951-67  was  extended  to  1980  and  multiplied  by  the 
yield  trend  for  1951-67  extended  to  1980. 

II  “ the  production  trend  for  1955-67  was  extended  to  1980. 

IIA  = the  area  trend  for  1955-67  was  extended  to  1980  and  multiplied  by  the 
yield  trend  for  1955-57  extended  to  1980. 

Ill  ■ the  production  trend  for  1959-67  was  extended  to  1980. 

IIIA  =>  the  area  trend  for  1959-67  was  extended  to  1980  and  multiplied  by  the 
yield  trend  for  1959-67  extended  to  1980. 

IV  = the  unbalanced  world  trade  projections  as  given  in  chapter  VII. 

V  = the  average  area  for  1964-66  multiplied  by  the  lowest  1980  trend  extra- 
polation of  yield  for  each  region. 

VI  = the  average  area  for  1964-66  multiplied  by  the  highest  1980  trend 
extrapolation  of  yield  for  each  region. 

VII  = the  average  area  for  1964-66  multiplied  by  the  highest  yield  achieved 
for  each  region  between  1960  and  1967. 

VIII  = the  highest  level  of  production  achieved  in  each  region  between  1950  and 
1969. 
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Table  E-3. --Regional  wheat  area  trend  lines  for  three  time  periods,  extended  to  1980 
fXrea  = a + b (Timejy 

: I 1/  : II  2/  : III  3/  :Average  percentage  change 
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Computed  from  data  given  in  regional  tables  of  app. 


Table  E -4. --Regional  wheat  yield  trend  lines  for  three  time  periods,  extended  to  1980 

[Yield  = a + b (Timej]  

: I 1 / : II  2/  : III  3/  :Average  percentage  change 
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